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712! ;HAIEI2Ja. 01 gjEAi g b|E/<!0fl2J g!:?!- SSJIHI CUEI- 

msEi m y\^ty^^ *o. oi sxi^ 7ig.' =5,^ akhi, ^je^^oii slrl o^^sKM m 

^ig Aigoji Lwmty^ 6'i!S}2! sssi m^mm 7igj aioiaaii c&a flioisls4 

QD0IE1, uiM^y gsr, i:^:^. efois. 

£ 2^ 1^ ^^MCself boost)M AFgti" tISS. 

£ 3S a ^-SOI ^g£l7| 0I2!2J 8«§2J NANDS MEHAi WIHEISJ ^gSJ UEh^l 

SE 4^ g a^SOl 0IJ32J 8XIS°I NANDS MEHAI WIHSISI 7ieS ^gSF7| B0i3 

E ^ NANDa MEHAI DiieEIOil S(0)A1 ISPPl AfSSFOI 7iae tl!& S?2J, DjaEj ^21 ^aiAIS'= 7<i 
S5}°J fjEi! goKo, g^s SJ^^M L^E^y^ 3^^. -aiAis_ ^ 

£J= S ^'S2J t} ^Al «EHOII 2jeh 8Xlt! (fiI§y)2J NANDS sEHAI IHieEiSJ ^gg UEItf t| 

S ^^goj ^;^| «EHQ„ o,*H ex|*j HANDg lEHAI Di|2E|£J DliaEI ^ OiaiO|2| g^KHfl) S| 
E J= H SSei ^Al ^EHM £lt^ BSS NANDU gfflAj D||eE|2J gsrg ggSf:?! EfOIS 
E^I^^S 1^321 *h A|A| t!EH(HI 2|tH Kit! NAW® MEHAI DflaEISJ MEimOl 9|t^ 
I^I'IqSj^SJJ t^ ^Al tiEHOII Siti 8X1^ HANDS =EHAI IHiaei2J ^#(iiai) g^M ^SSh7l 
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S 1CH1, 8X|«°| NANDS 
£F QIOIEI LHg2fE| C 
E Vthe UEH.H 




?«aoj 2iQ. HANDS seHAi wia^isTmieprS r>)??r71n?i ^S^-"^rl,l^'"' Maa ^^Mgoi 

Se,^?.?Se^,.lrff ;<™ 4^12 ™ i-' --"=^3"-^ 
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1)2! UIMAl SSJ-S VBI ^^lnlPJ^?■^.n -T-^ OV, a m\EV[ Ol^fx' 0"55 

SSSh^ 201 atHJqil S!Q ° ' ^^^Of '^H2| Hm{^ ESm 

SIS' J!gf IS'/5||"t;oSf%rVro"k^L-|^o^^^^ ^'°-' AltHI^. Ollg go, £ , (.0,1 

a V^^^wf PhMII&k ^'^^ ^^^^^ 8«so, NAN^ gg,^, ^^^^ ^ ^ 
a. ffliaa Magal£3a*^J|"S§™» ^aaoi i^^^ a^aoi ao 5 

HiM^ a=. „a as„„^^ ,,5, „^ ^^^^^ ^^^^ ^^^^^ ^ 
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32^01 BIM<5(BL0, BL1)1 mt 011221 ^ 019101(101)24 DUSEI 1 M?H7;| >iE-|2( x||yoil ^OlSQ. 
U|Md(BL0)2h SA2h2J AfOIOfl^, HLHST^i ntm MOS MSHXI^EIS OI^OIXI^ M?H7a>;El(HN101 

?ligiM01l 5g2| X1101 i!2 TRNOI SSliD. M?hXI±E1(HN103)°| 71IOIM01I OlEMii L\m<= i!2 AiBPt 
blM<3 S& 5|S(102)01I aOlAI^, iE SA2^ Sgf Vo,(V„^ 0111 #3 3.3V)°J 5= EPI21 

21 Moioi M^J|i^E^(Pl01)7^ sgEioi siD. M?H;q>iEi (Pioi)°j m\m\= vret^F sis 

S^^flC?§l^lS?M^=aC^ '^^"'^ M?H;^|:iiEl(N101)7f 2^E|01 2iQ. M?h'x| >rEl(N101)£| f olM 

E- yiMd tlS(102)0|| ^Q\M=. MaH«:iiE1(N102)2J EeflSlOl iE SA£h S^EIOl 2iQ. ^ 

aHX|>iEl(N102)2J EgHxi >:E1 (N103, N105, N107, N109)2| cfilioiat S^EIOl SIcF 

M?HAI;i:El(N102)21 ?1IOIM01IS «I01 dS P6M0I SSllQ. -oi-^r 

MeH:^^E1(N102)2| SX| E^S!2^2| AhOIOil EgHXIiliEKNIOS, N104Pf S^EIOl SiCl 

EHXI 2|g(LQ2)°l :?iej h:E(/Q2)^ MgHXIi^^EI (N104, N106)2J TIIOIMSII- S^IIl, ?|2j kcmg^- 
EEHXI^Q(N107, N109)2J ?^|OIM£^ g^EIOI °ln. EHXI t|S LOT)! 71 ^ ir^T/Ql)^ 

MgX|^El(N103, N108)°J ?llO|M2h S^E)J2, 712! kE(Q1)^ MgHXI >;E1 (N105, miO)°J ?liO|ESlf 

geOll, 0! BXISEJ NANOg PEHAI DIIHEIEJ 7ia §^,^011 CHSfOI, E 4£J EfOIS ?:fMg gStf 

7IS §2f SICHI^, fllDI Ais PGMOl S aiKSND AIDS ^gEIOt E^J\±E\(mOZ)y^ S^EIH 

SIOI Al2 TRN a DJEai>; QISE AiB, AiMOl (V,.-Vth) a^S SSEIOl SID. 01 im, 
a(HHI01, HN102, HNICB, HN104) g M?H7;i:i:Ei (NIOIPI- ^aoi oigOfl [UEf, 2 bjE^^s SXlEifH 51 
Q. E, blMd Se.^ S= Ehei(VBLI)^ 22.^(VB1)oi;bTMd 2^14 E|-e!rVBL2y^ 
blM<5 Eh°!(VBL3)2 2!gf(VB3)2S ^§E|01 S{Q. OIM 2°^(VB1 VB2 Vro)s7|vaD"33 

01 4^EH01IA1 7IS0I 7|g(i|Ei«)a 3^011^, 7lgi L^|0|E^7^ HIOIEI Blr^iM gjB bl^At m*. 
Emu. ZlEli2, flIOl AI2 TRN S OlEOI^; PSE dS AiB, AiNOj V.. 0\&^2\ :!:§ §^0| Sim. Wli 

^(6ND ai^)g ^g^D. 01 CHI toEK s bi^£!oi V..01I eT meS ^ &iaiO|(im)°J E^^ 

^ d^-J! ?iioiMd DS67I- Vo. aias, nom{^ sse^i- gnd ai^s sgaa ihieei 

xNy(CHl)g, (V„-VthDSQ)01l VthDSBS Aieij MgHTJi^El (DSo! DS1)2J ^aiA|& 2g/oO 



OlEai A USE AlS AiB, AiN^S 7ia [H^'-QI E|^ EHIEEI >sEE|0I d^SCh OI7I01IA1S, 




^^EHOllAl MSS) 4^EHS S73E1DI. DflSEI ^eil(Al)£| DliaEI m MSTHiliEISJ aafCHnOI 
VthDS6)g STiiaD. 

^£12. ,SS Aj^H 32h fllOl dS P6M0I SKDj aiSS ^SEIOl E^HX|iE^(N102)7^ ^og 
llP.^^i^^L^^^'^^' ° S^mi^, M?HXI:iEl(N103, N104)7f Sgo], E 301IA1 PATHlg U 

^Mii(A0)5j misEi ^ bsj;^i-^eih5 xfly(Offl)s emaial — ^ ^ " ^ 

i!^ii'"°l?i'L^?''*"^'*= ° 2^011=, MgHXi^EKNIOB, N106)0| 8E101, E 301IA1 PATH2S U 

HISd(BLO) g OIIEEI ^Ei|(AO)£J OjiaEI M MaiXi^El^ XbITcHoTI" 2 &(VB ))(=?. 2V)os^S^^ 

Pllu Ll°'^i?i;='^'<iS-.«'?-.^^ ^-Wl^. M?HXI^E1(N107, N108)7h SE|Oi, E 30IIA1 PATH3£g 
UEm= d^S7^ SSEII!, blSd(BLO)^ blEAi jqg.^ S2 Ef2j(VBL2)2f g^SQ. CaElAl, 
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bied(BLO) §! 0J12SI :i:eil(A0)2J OjaEI ^ MSXIiEISJ xjy(CHO)S 2S-(VB2)(= 1.5V)oS gfSa 

:?ia OIOIEIIJF 'IIOxXx: 0 S.= 1)2! S?Ofl^. M2!X|i^E1(N109. NllO, mwm StIOl, S 30I1A1 
PATH4S UEJU^ 2^S7h§gEII3, d|M<5(BL0)g blEAi 5= Ef£i(WL3)]!f S^SIIK tt}R\M. 

yiMd(K.o) s! Diiaei ^Em(.m^ waei ^ MeixiiEisj ay(CHO)g ?3gf(VB3)(- i.5V)sg 

5^ aej(VBLl~\BL3)°J Oli= 2l(HIE S^Ei;^ Sf=Q. IKhAI, b|E<5(BL0)^ V«ctHI mmM 

ms.m ^i-EHS Ein, oiiaEi iE§(A0)2j miaa ^ e3H73>.ei2| iiiy(mo)^ v„-vthDS8s sxisip-. 

He^ aOI AjaiEi DiiaEI r^Ml!(A0)2f g^EIOI 2i= M<3(BL0)0I DflOIEItHI [CfE Sgf 

^gi! ?jEi!(WL0~«iLi5) s, 7ia 016^ loiTq^h Ei= $ia<3oi ?iei aer vpeimss ^ 

§EI= gAIOll, a 0|2|°J dlid^ $IH<50| 7ia I:*: Vwss( < VP6M)S S§E|0), 4:S2| II||aE| 
m MejAl^EICHl CHSKJI 7lgJ0l OI^OISD. 

01 ta. :?ig al0lE^7^ -iir 012121 miaEi a EgHX|;AE^oJ|A^^, {<m $iEi!(Hi ej^i-a $ih<3 as^ci 

a ag.^ VP6M)3h MaEI a EgHjciA-asj JH^ S£.^2F2J SJIIOil °J5B mseiiEShS Eiyil(Fo*ler- 
Nordheim Tunneling: 01$ FN Ei^aOIEHl t^) t^g-OI gOJU. BIOIEISJ :?|SOI OI^OiSQ. E, 

□loiEi^F -nrej maa ^ M!!!Xi:iEi£j siiy a uii3eH§2j oiiaEi iiEgj(A])£j ojiaEi i £3)73^^ 

E1SI iHy(CHl)S, aaia^SI iiei Ea!7j>.E1(OS0, DSDWI situ H|Ei!(BLO. BLl)°g^E1 gEIEIOI, 
$lEi32h2| It^Oil Sjeil U|7ia ^iMEIH, OIM miEEl ^ Ma!7a:iE101l^ m\Ei°i 

01 oi^oixijq &E§ Eloi aa. 

Sstt bf2h g-OI 8X|«2| NANE^ gEHAI DIISEIOII AIS, 71^ Eil^OI ^-Ol*! m\Ei7l SI 

S ^ISEi:?! OW^DIL 2,^ ai^°J Piej CIlOIEil ^gOUIf 3^£F b|I2S^0^ 7|gJ AlZfOI B^^Ci 

n ty^ oigol sjch 

nsiLil, NANI® #EHA| QliaEKHI A|&, 71^ =Sf AIM da! ^lEdtHI CHSI-O) 

^ m±^^ ?jEiy ae^pia 2J7hmii- oi Ai-oig# ef^ tsti-ss^M, wihei mm cm 
a aioiEig mn moi s-m y\^ty^ aoi °io. om tss^^ s?chi^, ti 

4^21 ^?^m ESsh^ £h§0|IA1. 7HAI A|2J ^lEd S^^g igSJ ggj-og ^gom, AIAISI 
^§21 iia^^os ?JEd sg^e g?fA|3l3A| :'ISS 7:heilS tSSfS ISPP( Incremental 

Step Pulse Pro9raiDiain9)E|-Il Aj-ggjCf. 

□ 30*1 8x1^21 NANE^ MEHAI DJiaEKH aO|Aj, Qfl 81 tSShc S^Oli^. 0l6^S|O! 

blM£! 2g,^2f ^«12| blMd S£r2h2J 7^§ 3I:k 7|a Q|0IEi:7F • 110-2! MaEI M Mg«WiEI7h 

2^a :?iaDi eixi ^^e^, ;ihai ai2j ?jEd ag^g, oi :7is I:^|0|E^7^ -iio-o! maEi ^ s 7is 
^E7f i^g miEEi 101 itii!H2j 7ia£s bhs 7ia aiioii aa-®s gsw ga^h sjq. 

01 S^, -^JEd 22.^21 i7l7j7|- 0I&'-5521 ag^SQE 7ia DIOlEi:?!- 'lIO-oj S^21 0\&^o\ bIMd 
32^21- ^'?il|2| blMd S°r2h2| agf^g ^g^i Af-EHg^EI :'ISOI 7HA|Ei:7| m^W. 1111 

0IE1 ■nO'MQE 7ia amOl alOIE^7^ ^ISEI^ DIIEEI aWIAI^, 7IEJ JHAI A|2J 271171 014^5! 

2.1 §^2^ ti\Mtm iin ^mzm i\=m^mM=, ispp2j 7hai ai2| agrs, mm isvs si 
CK 01 UB, 7ia m\Eiy\- 'iio oi s?2i yiMd sgr2i o\&nsi ^«i2j i^2i2j 3.6-1. 5=2. ivoi 

Q. 0! g^, 0|^S|2! ISPP2J 7HAI A|2J [HSf 17^«)ll:^). □ 32K :7ia SI4:?h feOJU S§ 7ia 

[[[EW, H 1^S2| =2!^ b|E/<! gofg m\Em IQEIr SSSfOI Qz| @1 y\^m tSShS S?0|, 

:?ia Ai^Hs Bmm ^ si^ §?i&« e^Eai §xi a □ aioiEi 71a Jiiissh^ son aci. 

^£+g g^^shiJi 9itB, s g-s2i mi ggs. 
?jE£! s! uiMd(Hi2j 2!7F satHi [[^E^ s*F ^sj^on ^ais ssnfoi ^s^s^a, 3 atmi [[^E^ >iai 

AI^E SaOl Sasm, >;aiAiSE SaOil CaS &2I aiOIEIg miaEI SIs^TJIJI, nb|M(n 

£2)2J OS aiOIEie ggS Et^ 10173 DiiaEj SDfl 7laS^E^ gfi^S ehESII 712! §x| 

S.M, 

Aloil, $iEd(Hi i:i^£j fjEd ag^s 2!:?h5ioi OiiaEi loii aioiEi2j 7is§ tssi-a, oi 

tlH- 7ig CH^^2j DilEEl IWi ^S'SJSS aiOIE12J 7ia0| OI^OIXI^ AiZHHI CHSefe 6I§|5!2J $!Ed! 

agr2j i>i^g 7ia aioiEioii im mm^s.^ ti mo\ ^eg ym^ 
ag o^= aoia. 

?jEd g uiM>3oii2i 2.171- agfoii s&h ^si^oji ssnfoi ^s^5^:i^, 3 atKHi [c^ei ^^ai 
Ai^E ag,^oi stium, ^aiAi^E ag^wi rciE 2^21 qioieim 7\^t[t miaEi gg 7f7aji. nbiMCn 
li^^.^^.&f^n.Mift.l.l^ j^m'^ '"'2^1 yi^ti5.m g?i^^« s.^Ea :»ie! &a 

^ LilO|E1 7ia €>3H£A|, 

:'ia AIM, $iEd(Hi m±^si ?iEfi! agfg 2!7i-oioi oBaEi goil ajoiEi2j 7iag 01 

W, 7ia CH&^2.i miEEl gjOil E1I0IE12J 7|gOI 0|^OI7:i^ AlZHHI CH§5|^ ^S'5!2! $|E<3 

aa2i iri^g 7ia eiioieioii im nm\5^m ^^^^ ^-^ 
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QSM, s ssa aam rasra gam. ~ ' 



Oxx-(x; 0 ng 7ias»i= »S5 ac/Tj^ioToT a.;^^ ^'S ai^oi aioiEi 

§l%7ir^4T?2^0?5ftafe^'^ ^Hi! 30,0, 
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M^^Lfi^.R' 0'^^ s^ofl^, cmm uem^ urn xiiois tsso wiaEi awi 4! 

:'f5F£ ?-iEi! ?ii°/2j li^i^eDE fin 5H?s sa. x-i-^uii j 

^, 2! 73 7ia CH4^i OUaEI S^EI^ iiej d|Mi!0| Sgl 22.^ V.,Cm sSEIOi &^EH(CPh 
IHiaEI i^MSSJ Efflie!^ iie! Ea^x|XE^o^ jfloiE 7qo^= 2!^J 2!°^ v„Ofl ^§£10) S!^ *'^ 

XI ist^Q. 01 till. ?ia aoiEisj W^ii\mo\y'^S°°m utu^^ 

Hi sII%^-SoI%?dIS.'"^^' ^= :^isei-^m1ei i^S'T^S! 

• (A) 20|js2! S^2h 10(js2! S^2f°J Jtf: 0.7V 

(B) 20hs2! g^etBusS! S^fi^ 7*: I.IV 

(C) 20msOI 3^2F2|js2! 3?£f2J 1.7V 

Ijfi mm m^^%^s^M^^^k^^n^^ 

oi^mm st«Es. ^£s}oi o,c^ gojo, iV^Vomsoid liioiei_i :>\^o\ 

M^J^^^r-^,^ ^l^^- ^' OlOIEI^f OOx Cx: 0 E& g°£^E^f^ HI^Ai^Tqii 

ej S^2i EhAmiEAi 2o^° 1.5+1 7T3 2V7ra[J. u-r<;.^:v>'h wm, .71 « aiO|E17f 110 

2^ 0,8VOIQ. 01 S^, 7ia ;HAI A12J *|E<3 Sgrg. 01 7||j MOIEoT^im oi fflie?ra - 

^?o-o!.^^f?.M^>:iliST,vgrs^ ^^^^^ ^^'^ '^^^'V§^^'Md^%%ir£f, 

.713 MoiEioii mE[ «lo^o^E^ SH2 asmi c&ek 7ia mi aPsi liEd sag i5ii iSm^ llTa" 
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1HI2EI m OiaiOI(l)^ 5. m L^E^y! Um mi, mil M3 ISH 7ilO|M(F6) S SMI 71I0|M(CG)1 

yma, 2|2toi 3HiM°j misEi ^sai 7isoh= mos EajT^i-^EKmiaa m ^^x\±Ei)7\ mm^^^s. 

S HH*ia 20ID!, §g t«°J OflaEI ^01 g#SJ ?4Ed!(WL0~WL15)0fl g^S DflHEl itEg|(AO~An)(HI 

1?H5j OiiaEI Dil2E| ^ S2HX|>:E17h ^ilS M^7H 2^3 30ia. IHI2ei ^Eij(AO)H one 

El m EaH3q>:E1(f.U~M«.o)0|| 2j5H ?SEIOI 2!Q. OliaEJ ^ E?HXI>iEi(M„*)2J aai2!0l m eg! 
7^I^E1(0S0)2| :i:>:£F iiej E2H7J|^e1(0S0)2J HEIISJOI b|E/cf (BL0)]1^ S^EIOI SD. 

miaei ^ M?HX|iiiE1(Moo)^ M?HX|i^E1(SS0)°J EE||Ol2h S^EIH, £11!! EaH7a>:E1(SS0) 

ej 4:>:£! SL2^ S^EIOi SIQ. S£, ffliaEi ^ M2H7;|:6E1(Mo.o--M...o)2i gJ^M 7«0|M7f ?J 

E£!(WL0~WL15)]lf S^EIOI Dh&7W^, DiiaEI ;iMi!(A1)s oIihEI 1 M!HX|:::iE1(Mo,~M«.,)(HI 

^^EIOI SiQ. DiiaEI ^ gS!X|^E1(M«.,)2J Eai2!0l Me!3q^E1(DSl)2| ±i2F S^EIH, 
£16!! Ea^7;|XE^(DS1)2| Eai2|0| b|E>5(BLl)l^ S^EjOi SIQ. OPaSI ^ MaH7:|>;E1(H».,)2J 4: 

AjBj EajX|>.EUSSl)S| =aiei2h a^EIH, £|B! Eg!^|:i.E1(SS1)£J ir^£! SL2h S^EjOl 

aCK miaa l M?HXIiE1(Mo.,~M«.i)2| aeg TflOjE^f 2,^21 ?JE£!(WL0~«ILI5)2f g^EIOI Si 
D. 

0121- &0I, [HiaEI ^Mg(AO, Al)2^ 2| d!OI S^EIJ3, OB DiiaEI ^Sll(A2~An)0ll ShtHAia llt^ 
2!-71IS EIDi SiQ. [&EU1, DiiaEI ^Mlj(A0~An)2| ^B=- £1^! MSiXliliEl (OSO~DSn)M loH dl 
M£!(BL0~BLn)2F g^EIU, DiiaEI >;Mi!(AO~An)S| E|-&^, M?HXI^E1 (SSO~SSnm b^H 
SL2f2^E|0| SICI-. aEIH, £!6h MgHXIr^Ei (DSO~DSn)°l m\E.y[ Sg2J 231°!^ £tl!} ?||0|EiM dS6 
£^ g^tlH, di!! EeHX|ibE1(SS0-SSn)£J ?||0|S7F g^oj a,eh ?||0|Ej3 SSQ^^ g^EIOi 2JQ 

DiiaEI m OiaiOKDDflAIS, a#t^ UhSh as DilSEI :iiMg(AO~An)0| SIS HHXIEICH HQ. 

HIMdCBLJO S BLDOil CHgohOl UH^EIDi £5^ H|E£! gg^ SIS(2)^, E 70fl UEftf ^|, n 
tm MOS MgHTa^iEIS OI^OiAl^ EajX|^E1(Nl~N14), ejHiEIEI aSe^HIEIM ia«p0l ofeoiJq^ 

VBL2 __ _^ _ 

U|M£! EZ' W& SIS(2)CHI tmO\ Ull£!Or £!a!S!os- 4g(b|M>§""shared)i"iii©i?^ 

3 2iQ. 3EIJ3, HIM£!(BL2) Ol^Oil ZHm^^ ti\E^ B'L' SISE EjOi 2111- 01 

M ^MCHi ^ss, zhesi t[:>\ ^d%^^a. se, as tis i^soii &*iiaie; bit^scBLo 
s! BLDOil mmm^ ^moiis^ ^^sm. n ^goii &siiAie^ ^st>D. 

uiM£! sgf sis(2)0ii 2ise, 7ia AiDii hioieioii mB diM£! saoi ^^4"aJ2, n diMa a 

^(^LO. BL1)g #511 DiiaEI a OiMOI(1)2| DilEEl M MgHX|>:E12| X||yOil ^OISQ. WIEjEh 
01 AlOil^, d|M<M 2!0| 5|g(2)£J EHxl 5|^(LQ2. LQ2, LQ0)2j :7|21 h:E(l32rQl-lo)g MEEJ ^ 

oiaioi(i)°i DiiaEI a M?HAi^EiDii 7iaoi «g©i tssHxis- -iirs ^§=!q. Aioii^. maS 

^ QiaiOI(1)°J DiiaEI W ^gHX|iEi2J ^^aiAI^E 2!°^0l SgEIOI DilOIEISj =gO| tSJISLf. 01 m, 
m\ 2lS(LQ2, LQ1, LQ0)2J 712! !rE(Q2, Ql, QO)CHIS QIOIEi^h QiaEEIOI ^§E|Di Z^Q. 

^mmE\mi M0\ SI^O)^, nxua MOS MgHXIiliEIS 01^017:1^ M?H7^|>;Ei(N15~N41)01l 2J5H ^SEI 

01 SICK 01 ^mms\m\ mo\ sso)^ ^m ai es biiEimoi aichi, eh^i 51^(102/101, Loosr^-- 

EHM XllOICfe SOICK ^g/miEIEfOI SI0| £|S(3)S^E1^ ;giOI dSULAT0~«LAT9)°| S= Efa 
EgEIOi SiD. 01 73101 £!S(0LATO~ oLAT9)2J S= eiojOll l^«°i Ai^:?! SeaCK 

HIM£!(BL0)21 icE SA2|-°| AfOKHIs- IlLW^°i nXBg MOS ESiTJI^iEiS OI^OIXI^ eehxi XEi(HNl ^ 
HN3)7h SilS S^EIOi 2/D. E, dlM£!(BLl)2h kE SA2^^ AlOKHI^, nLlT^SJ rt^Hl MOS MgHX^^ 
S OI^OiAl^ M?HX|>iE1(HN2 S HtWPh 3Jlg g^EIOi aCK MgHT^I iEI (HNl , HN2)0il =#£| 7HI01 £! 

2 TWOI M?HX|>:E1(HN3)£J TllOIMOil OlESI^; paE iTs: AlS( shsijl,^Wi\imm 
2i TllOIMQil OiEffll^i QBE £!± AiNOI SgaCK r i , ^ i_cnnw; 

U|M£! ^-48 SIS(2)tHIA|^, kE SA2f Sgf V„(V«,S Olie g3 3,3V)2J 5= Eh2J2f2| AK)I 
Oil MeHX|iE1(Pl):?h g^aOi aD. Ea!^A.Ei(Pi)o, jiioimOII^ SIQI £!fi VreW SSSP. S., hiE 
g^l_E|a Opra AhOIWI MeiXl^iEKNiph g^EIOi ^Q. Ma!^>iE)(N1)S| TflOIMOil^ fllOl £! 

E. dlM£! 22r ^►AH 5|S(2)CHIAIS, Ma!7C|iE1(N2)£J EaiSJOl iE SA2|- g^EIOl 
|e!^i|EUN2)| _^m\±E]m, HB, m, N9)ej Eaie!2F g^Elffl aO. ESH7a>:E1(N2)2) ?iioi 

M!H7;iiiE1(N2)2J gXI E^°I2^2| AhOlOU MgHXI >iE1 (N3, mVl SjlS g^EIOl 2JD 

M?H7:i^Ei(N2)°l iiii^2fdlM£! Sgf g= Ef°l (VBL1)21°I AI-OICHI M?HX|^Ei(N57 NSpf ill #4eI 
2 aCK MaH7;|>:Ei(N2)2| d|M£! 22^ S2 Efoi (VBL2)2F°1 AWIOil MiH^lrliEi (N7, NB):?! s,'! 

S g^EIOl aa. MSH7;|^E1(N2)2J ii2^ dlM£! E^2!(VBL3)2^2^ AmiSjl k^J&UNg N10 

Nil):?! g^Eioi aa. heiji, - - — -■• — - l 

ti- U12f ^01 r - - - - 

BND ai^2J dIJ „ 

S Wmm, M?H;^l>:Ei(N2)°| i>:2F 01 dl^A) SST Sf°i (VBL0)2f3 AlOjOil 'i»!xTiH(N3,l4) 

EHxl SlS(LQ2, LOh LQO)^ 2f2| !eE(Q2- Q1. Q0)£K 3 SfS 7|e{ h:E(/Q2, /Qh /QO)M :7^;qi2 
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EH*I tlS(LQe)2J iEE(/Q2)^ g!i!XliE1(N4, H6)2J 71101^2^ g^E|3. 712! kH(Q2)- E 

!H;^l>iE1(W, N9)°| nOimSi S^EIOI 2iD. eHXI 5|S(LQ1)EJ HfS b:E(/Ql)^ SS!xUe1(N3T 
N8)2J ?flOIM2f S^EIH, :7|e{ kE(Q))= M2HX|>:E1(he. N10)2J mmSi S^EId SiO. EHxl 

tt, EHxl SlS(lJQ2)°J kE(Q2), EHxl t|S(LJQl)°J S'lej kECQI). fflxl 2|S(LQ0)£| 7|2) b:E(QO) 
N14)£| TilOIMM Elfl! ilH RSr7f ^ , lu,,^, 

SIS(2)£| biE SffilF S^EIOi aCK esh^i aei(15)2J EEil2!0| EHxl tlS(LQ2)°| I'fe! (If) 
E1(m7)S| EEiiejOl EHXI 5li(LQ0)2J bf^i h:E(/QO)Sf S^EICH SiQ. — ^- 

MeH:)^|±E1(N15)2| ±±Z[ Em2[Si AWICHI ebhtj) >vEi(N]8)7h S^^EIOI 2i= SAIM. OI2h ggS} 

Me!7:|:i:E1(N16)2J E!HX|>iEKN22)2| EMS! S Ma7a>;Ei(N27)SJ E^^le!2^ S^EIOi SiQ e 

g!X|^E1(N22)?l i^2h SXI E^e!2^°| AWIOll MS!XI^E1(N23, m)y[ S^EIOI 21= mm. 01 

£h gisjog ESH7:|Ay(N25, N26P^ S^EIOI SID. Me^V:iiE^(N27)Vi^2^S;^^E^^2^S^ 

^Si i^Ss^W' "29^^^ ^^^^1 SAIOfl, 0I2F gisios Eei7aiE1(N30/fel)5j 

£?H7:i:i;E1(m7)2J ±±7} M?H7:iiE1(N32)2J EEljoi S M?H7y >:E1(N37)2J EEIie.l2h Q^EIOl 2^C^ ^ 
£F MeH7;i^E1(N35, N36P^ ^igs g^EICH 2iQ. e|HAI^E1(N37)°J ^xTd°m^ 

S^gOl SICK i_.-n"Hu, n^i^.-r 

^S/WIEIuhOI SIIOI S|g(3)g^E1^, THIOl <ii2:(0LATO~ £>LAT9)2| EhoiQi eseiq 

EeH7Jli:E1(NI8)2| TflOIMOi! flIOl Al2:( c LAT0)7^ Se&Q. e?HAI:iE1(N21)°l JIIOieCHI XflO) 
^H(..LAT1)7^ Se&D. M^HAI^E^(^C4)2| TIIOIMOjl SI01 a!2:.( ^ lAT2)7I SSSD. e LH aF^EI (hB6) 
°l 7110! E(H| JillOl d±(«>LAT3)7h SS3CI-. M?HA| >iE1(N29)ej 71I0IMCHI HICH t^S:(0LAU)yy S=aQ 
M?HAI>iE1(N31)2J ?||0|EO)| jflOj A!2(0LAT5)7f S^&QK M!HX|TeiTN34)| ^I^MOirii^^ 

2J JIIOIMCHI I1I0I i!2(^LAT8)7^ S2sd. M?HA|:i:E1(N41)°i TJIOIMCHlVoTSSULMprisici. 
EHxl SIS(LQ2)°J 7|2! ii:E(/Q2)7| M?HA|i:;E1 (N27, N37)£| 7II0IM2I S^EIH, 712! li:«=(Q2P|- 
f|HAI^y(N22, K32)2j 7||0|E2F S^EIOi 2iCK EHxl SIS(LQ1)2j 7|2! iL=l/Ql 7? 

Ma!Ali:iE1(N35, N40)£j 7||0|E2t S^EIH, 7|21 iE(Ql )7| MgH A|;i^E1 (N33, N38)2| 7^101 E2fS^Em ■ 
SID. EHxl tlS(LQOJ£| 7125 ii:E(/Q0)7f Sa!7ariE1(N28. N23)2J 7i|0|E2f a^EIH 7^ 

itE(Q0)7^ MgHXIrJiEiCNSO. N25, N20)2| >||0|M2h S^EIOI SlD. ^lui-w ^i-, 

3EII1, EH« 5|S(LQ2)2| 7|2! h:EfQ2)2f m± Sf2J( 100)21-21 AKHOli Mg! A| >iE1(N5n7f S^EIH EH 
XI aS(LQ1)2| 7|2! ln:E(Ql)2h Ehei(l01)2>2| 'aHDIWI MSHXj^E (N52)7f §4^^^ 

5|§a.Q0)£J 712} iE (Q0)2h fcHii Efe!(IG2)2f2J AWIOil M^HAIi;iE^(N53)7^ S^EIOl SiD. E, mm M 
0IMSA12J E?HXI>iE1(N51, N52, N53)3 ?llOIM7f i!S(V]J:0)2J #= Ei2iM^ZiQ\?iu. 

E, EAI^ ^S^'&l-XISf, 01 NANDS MEHAI IHIHEl^ 2|- >J2i!0|| iS°J S^-S a^AHxiJni ai 

t^ ^ti S! □ JljOl 5lS§ 7FXII! SiD. ^i-l|5!^S^, 01 NANDg gEHAfojEEfe^ ile^ 7li 
VPOM f^gSI SIS S 3 73101 SIS, 7ia IH^ 2°r Vpass ^^iSg2J tisl' 5 XI S 
AlS'°^I Se-'^S, OIIM 13 5V~6VgE) ^►JSSSI 1 n jfoi l|Ml 7^ 

Sft^ U|-2f ^01 qi^E! 0! *t 4'Ai 'gEHCHI SJtt NANDS MEHAI OHEEIOil SiOIAI, 17H2J D||aE| ^an 

xiiEioil SHIMS oi^oiAi^ 8xie ^|5^^ aioiEi7i ym^Li shims oifo^A h exig iisfi qioTe^ 

£| :iEIIAISE S°f VthEJ ^521, aiOIEI LHg2f^, 0!IM MS E 6011 L^E^y! b^2^ S^g CHS £.^?1I7^ S 




it(3)^ miOIEI 'lOO-OI 7|gjE|OI HI3 gElib ^EIIAI^E 32,^ Vth£| 7|gJ &^EH7h Ej^ DilEEl g EHHjq 
:i:E1°l g50|Dl, M5(2)^ QIOIEI lOrOi 7iaE|0| M2 wRi^ ^EIIAI^E VtHSJ 7|&' 4^EH7^ El 
^ IHieEj ^ MLHX|iE15J ^50101, gS(1)^ IHIOlEi •110 0! 7lllEl5 JilTlElT/aiAli^ 2!§ 
Vth2J 7|gJ &^EH7f El^ IHI2EI 3 MgSAI^Eiei MSOIQh. E, E 60IIAI g£(0)^ ClIOjEI •liror?! 

BEioi m Dmui± ±aMSS ssr vthsj ±?\ ei= oiiaEi a Maixi^Ei^ Ssoid. 
E, £ BCHiAi^. ^S5^^ wiEinmi g^^wiAisj ^m A121 ^^ ^'-ehoii Q\ti ^^ ^i^ii ^^a-oi vvfi 

VVF2, WF3, WF4, WF5, WF6, VVF7M UDUH, A|2|^^ fe^EHOfCHtTfle^ sjcAl vSl 

VRD2, VRD3, VRD4, VRD5, VRD6, vra)7M UEhU SiD. 3 ZW^ 5f71l=, WF7 > VRD7 > WF6 )" VRD6 >' 
WF5 > VRD5 > WF4 > VRD4 > WF3 > VR03 > VVF2 > VRr2 > WF1 > VRDIS |oi|S gc^^ 

yVF=3.8V, VRD7=3.6V. V\f8=3.2V. VRD8=3.0V. VVF5=2.6V, VRD5=2.4V, VVF4=2.0V, VRD4=1.8V. m3'Tw 
VRD3-1.2V. WF2-0.8V. VRD2=0.8V. WF1=0.2V, VRDI-WOID. " , vm^ ..or. wro i.«iy. 
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S Ife^ ^§ l^'-Oil CHtra QhgCHI gSt^Q. 

973, 01 ^Al ^EHQfl 21*1 NAMl® MEHAI CH1H£|2J 7ia g^^Ofl CHefOj, ^gtlLK E 2D1I 01 t.^ 4' 
Al ^EHOil 2J§lNAt^Dg lEHAI OilSEISJ S2i-(HI9A|°J 2|^2J aisM UE^ylC^. 0|:?|(H1A|^, 
ffllSEI ^Eg(A0)O| CH^^HSAI i!^-^aOi t-^a. Ol tl ^EHDA 2jt^ NANiDg leH 

Al QilHEIQilAi^, IfflEI Smi ^.^^ t«t,^^^/Aj. [H^^£i WISEI S ^eh7;|aei(hi 

CH^hOI gluF^ DilOIEI^h :?|gjaOi iHIh 01 liil. :'HA| AI2J gohg ^goj ^jo^og ^ 

^o\Jl. MMt\ ±^2\ BTIR^S ?4E>!! SS-g S:?UI?ISAI 7I&'S ?:FaiS tSol-^ ISPPEI- 

n graoi Afgaa. 

:?ia 2011^, aioi i!s P6M0I s amcBND ais!)g ^saoi ^&x\±Ei{m)y[ sle^iUs 

HIMid(BLO, BLDSh 713 M0\ £|£(2):?^ gEIEIOI SID. M0\ t'S 0IS7F ohOI aiS(Voo aiS)M, flIOl 
<it2 TRN S:' OlEai:!:^ C!5E ai^ AiB, AilOl (Voo-Vth) aiSS ^§^101 SQ. 01 e5H7;|^e1(HNK 
HN2, HN3. HN4) S! ^shxi^EI (Nl ):?^ StIOi SigDil [KK S bl^iS^ SX|£|01 SD. E, Hmt^ Sgf 
5^ Ef°](VBL1)°J 2^^^ 2^^(VB1)(01IM #3, 1.2V)£S HIMi! Sg Efe!(VBL2) a 

01 fe^EHWiAi 7iaoi 7igEi^ 3^011^, aioiEi:?F ciioiei a^m mtt um^i as? a'*§tis(2)2j 

as £|g(LQ2, LQh LQO)Oil SSEIjI. 3EII1 3 713 DI0IE17h EH« aS(LQ2, LQh 100)011 ^§£101 

STJiaa. 01 EHfl as(LQ2, lqi, l(J))2j ehs mioiEioii 7iaoi n bioi iis 

^ ams SSilH, b|E4!(BL0, BL1)0| SXI EI-32F gEISQ. M0\ ilS TRN S 0|Eai:ii CI 

3E AIB, AINDI VooOI4*-2| :iSEJ MS, WIM P5V ams ^SEI^ SAIWL 73101 Vref7h 

s am(6ND ai^)^ oiwi ckk s uiM<yot v»s ssi^icK E, misEi ^ oiaioi(i)°j e 

a|0|^ AtEH >i|0|BA! DSe7h Voo ai^^. TilOIMAj SS67^ GND am^ ^^^'CK IHISEI :i::E. 

S(A0)2J Q1ISEI 1 M2H7:|riiEi£] XHy(CHD) ^' DilSEI >:M^(A1)BJ DIISEI m ^^HT^I^EIBJ ffl^CCHl) 
(Vec-VthDS6)^ #aaCK VthDSG^ iJ^-H M2HX|:±E1 (DSO, DSt)2J ^^aiAI^E 

a OlEai^ USE AIB. AiN£S 713 EH&^Oj E|^ ffllHEl ^MgOj iiiijSLK a7|01IAi^, Dll 
M MS miEEl :i:Mg(AO)01 713 CH^HSAI il^HOI S^Oii CHShOI ^SttCl-. 01 Hl^i!!! 
23 E^el(VBLI)0| S3'(VB1)2:g ^§E|I2, UIMi! 23^ E|-e](VBL2 g! BVL3)0| V^c 31^^ ^ 
gEIOI Si^ ^"-EHWIAI. 101 Aj2 Vref7F HIMAi(BLO) e^J EI3 ^^m^ °^^HJ M^ht;! 

±:E\(P])7\- H^Til aOI 7^^tJ- ailSJ 2!3(ailM MB, 2V)HS ^g&CK E. OlEai:^^ 03 
E ds: AirCI ^ ai^(6ND ai^)^ ^SEIH. EEHX|>i,Ei(HN4)7f ^'"EH^ 2!^^E|0i, HIAjEH^oj H| 
Mii(BL1)0| Voo^ ^^HCHIAI 4^EHS SXIEIH, WISEI ii:^g(A1)2J QUEEl ^ MgHAI^EI 

HI 5cHy(CHl)0| (Voo-VthDSB) aiSS SXISQ. 

3EII1, SS Al^^ 321-^, TiilOi Aig: P6WDI tm\ M^S ^^ElOi M?H7^| >iE1(N2)7h ^SF^ICK 
3Ei°S, i^tq dlM^(BLO)]im|E^ 5lS(2)7h S^EIOI, HIM^(BL0)O| 713 DllOiaOII 

U}E 33£S ^g^iQ. 

01 QH, 713 DilOIEi7|- OOx ^x: 0 E^ DSJ S^WI^, M2HXI±Ei(N3, N4)7h SEIOl, H|^A!(BLO)g g 
Al Ehojlh S^&Q. [DEFAl, H|Eis!(BlD) a WISE! >iMll(A0)2| DUEEI ^ MSHA|:6E12J aia(Cm)S 

6ND am^ 

713 IHI0IE17h •01x'(x: 0 E~ 1)°] g^WI^. MgHAI^^EU^^. N6)7|- B E|01. HIMi^CBLO)^ HIMij 2 
3»' E^2!(VBL1)1^ S^Sa. C[i'E^A^, HIM<a(BLO) SI ffliaEI ^^g(AO)E) ffllHEl a MaAl^iEIHj 

713 aiO|Ei7F lOx Cx: 0 E^ 1)°] 3^(HI^, M2H7:i:dia (II?, N8)7h S E|0|, H|M>!!(BLO)S HIEd 2 
3 55 E^£!(^BL2)]1^ S^SQ. CD-EhAI, H|Mi3(BL0) g VcS ^XIEIJl, (HISEj A.EEj(A0)O| DjjeEl 
m ^^J\±Ei2\ X|ia(CHO)s (Voo-VthDSG)S SAISD. 

713 □|0IE^7^ 'llO'Oj S^OflS, EaHX|>iE1(N9, NIO, Nlt)7|- g ElOl, d|Md(BLG)s H|M>3 23 55 
EI^S!(VBL3)]1|- S^^lQ. [UEfAl, HIS>!(BLO)S VooS SAIEIil, MHEI ^Mg(A0)2| (HIESI ^ MgHAj 

:6E1HJ jcliy(CHO)^ (Vco-VthDS6)S ^AISQ. 

713 aioiEi7f 'iirej s^ou^, ass7^§«ElAl am, himakblos sai efsi sj hieiS E^ 

ei(VBLl-'VBL3)2| 0|i= StHIE S^EjAj ST^Q. CKhAI, H|MiS(BLO)S VooS #SS fe^EHMAI 
i^'-EHS EII2, QilEEl a,ee|(A0)2J QilSEI M M2HAI:iEi2J xH^CCHO)^ (Voo-VthDS6)S ^AjsJQ. 

n ?-|EA!CHl 1^ ^OL Olie eS 20m s2j i^S ?-iEi! 230I ei7FSa. 01 s^, 

?JEA!(WL0'-WU5) 713 CH^^ iiilOIAjS El^ i!^ ?JE<50I 713 23^ VPBM^S SSEjH, II 012121 
bll£!^ ?4EA!01 713 M± 23 VpassS ^SSQ. 

01 [m, 713 alO|E^7^ 'OOx'Cx: O E^ l) S 'Olx Cx: 0 E^ DilSEI S esht^i >.E10il Ai^, Atli} 
$IEi!D)l 2!7Fa *IEfi! 23(713 23 VP6M)2^ WISE! a MgHT^^EIH) xHB 23il|-2i 271I(HI 2JtH FN 
El^g S^^OI 30ILK EII0IE12J 71301 :?HA|=»Q. E, 713 QII0|E^7^ •10x(x: 0 E^ 1), '110* S 

lire] misEi ^ m!hai±ei2j xBy, ^' a^^^ diisei >iEg(Ai)2j dhhei ^ m?h5!aeioj 

iHy(CHl)s, Eaie]^2J d^-^l ^shxiaekdSG. DSDCHI S^n y|M2(BL0, BLD^S^EI gEIEIIl, $|E2 
2^2J §lf lt.^(HI 2|§a ai7l3 2^IS ^^f^MEIOI, OIM MSEI M ^?!^X\±E\m CHtflAIS aiO|E12J 713 
01 tS^HAIAI Sr^^Q. 
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imAi, 01 AHDItW, 7ia L^|0IE^7^ rax'(x: 0£ES D a "Olx-Cx: OiEfe 1)2.1 Oiiaa n ESIJq-^EIOil 

cHs^Ale.^ choieiej :7isoi tssiiSQ. 

3Eli2, ?JE£! S°^2| Sl^fM 7HAI5H2 y ±m Al^^, 011M #3 10 us SSf ^. UIMd S= 

01 (III, IHI0IE•|7^ 'lOxXx: 0 3= 1)2J 2?CHI = , b|M<5(BL0)s S°/(VB2)(=1 ,5V)^g SSEIU, 
22r(VB2)(=1.5V)^g ^gaCK 01011 [Q-EK OIOIEI?! 'lOx'Cx; 0 ££^ 1)0| (H|ae| g ^i^Ji^B 

o\\M, LmEi°^ y\^o\ jhaisck 7is ^|0IE^7^ oox cx: oa= i)°! miaEi k ebhtj^ei S^^~a 

0IE17f 'Olx-Cx: Oa= 1)3 (HI2EI i! MgH^I^EIOJAIS, QIOIEISJ 7\'SiO\ n^MM tSoHSQ. H 
0IE171 'IIO- S •1ir3 IHiaEI ^ M!HX|iiE1°J xliy, S bltie!^ (H12EI i^Mil(A1)2J miHEl 1 i 

OiEiM. 01 AhOIOII, IHIO|Ei:?f O0x'(x: 0 S.^ 1), Olx'Cx: 0 a= 1) S -lOx^x: 0 1)0| do 

H|Mi3 2gr Ef3(VBL2)0| 2e^(VB2)^g S^EIH y EFM :t§ AIZ^ OHM M3 8us 23h 

01 [iM, 7ia mm7[ •iio'a s^cms, uim<s(blo)s as-(VB3)(=i.5V)£g &m eehtha 

EH(OSO)7hSE|01, DiiaEI >iMa(A0)2J OflaSI ^ MejX|>:Ei2| ifia(CHO)^ Sg^(VH3)(=ir5V)o"l S§ 

aioiEi7F -oox-cx: 0 a^ 1)3 DiiaEi m M!H7;i>:&, 7m aioiEi7h -olxYx: 0 a^ 1)3 ofaEi ^ 

M?H7:i>;E1 g 7|gi a)0IE17h -lOxCx; 0 a= 1)3 ffliaEI 1 esHX|:iE10)IAi^. tHI0|E1°J 7I&0I n^ti 
0) tStHSQ. 7ia L1I0IE^7^ ■111-3 QiiaEI a MgHXIiliEISI xm Uli!a)= IHiaEll:iEi(A1)2rM 
>iE1(Hl CHSlAi^ QII0IE12J ?|g|6| SSgX|X| S^CK tt i lu,, uis-i misci ^ _^ai 

[C1■E^A■|, 01 AmiDII 7ia DII0IE17h OOx Cx: 0 a^ 1), Olx Cx: 0 a^ 1) S! "lOx-fx: 0 a^ 1) a 

•no-3 DjiaEi m ^s^j\±Em chsfoi, aioiEi°j 7i&'oi ts^HSD. - - 

□EIS. UlEAl 2t°i- s= Ef3(VBL3)2J SIS-OI 2a(VB3)^S SEI^IH y Cl-g 2us ^(?Ja^ 7:i 

ohoj oi^^g 7HAI5H1 y 20ms saf *), ^laa 22.^01 ovs ggEio), 71 a afoimoi ggCicK 

Sst^ 7ia SSftHI SiOIAI^, dIMi! Sgf a£(2)0iiA| bIMi! 7|S IHIOIE101I OiE ^^"=> 

s ^§£1^ Ehoiaoi 7I&' alOlE^2^ 71a aiitoi gooKa ^cht^iji o,^ ^gajoia. 

^aisj^g^, 7ia aiOIE17F •00x'(x; 0 a= 1) S! 'Olx'Cx: 0 a^ 1)3 g?, SIcAt 7!\o^Q, 

71 SOIL b|Ei3(BL0)O| OV, 3£f (VBI )(=1 .2V)2e ^§£12, 7ia aiO|E17h -lO^i^fxro^a^ 1)01 

3^. 9i£.i< SaOl 4^^5HJ y 10ms 321 m\ HIM<3(BL0)O| 2a(\e2)(=1 .5V)<^g ^§£113 

7ia aioiEi7h -iio-s s^, fjad saoi ^^^tm yW ibmI ssf^oA h^ScIlwi 

S&(VB3)(=1.5V)Hg ^gSQ. 0! g^, DflaEI S MgHXI^EiW! CHShOI ^l^l^S D|0|Ei°J 7iaOI 





0I2I- g-DI, 01 tJ- ^Al ^EHtHIAI^, d|M<N S^g 7ia aiOIEIWI [IJg EhOI9§ 7|£J 

moiEiCHi [OEf mojti-^^sjw, 7ia aioiEiiHi COS ^HSjoj ojc^ 2!a2j ?;•||D^7^ mtJ\ii 2I&. 
QsOil, wiEiEi-oj esrofl :H5^01 ^gtJ-D. 

Eluroi SSHHiAiSj 2| ^ <yH£j ^ 
aE) >^Mg|(A0)O| WIEIIhOI CN^. 

7ia gsfCHiAi, ^yaa 3a- wuoi sNDeii^g ^saoi isisj 71a ahdimoi ges °, sioi ai 

S Pemi V» ailS¥E1 BND aiaS SS-tlll, HI^/3(BL0)lh dlM<y 3a- 5lS(2)7|- gEIEICK J. 

EII2, Jiioi DIS7^ si-oi sum. oiaaiiii cisa aindi psv mms. ^gti^ gAimi, oi'=ai'^ 
psa i!s AiB a xiioi TRNoi 7ia AI2J n [Hs P5V ams ^ggn, 01 awichi 2 diM^abi g 
xiacK as MZ^ 32^ ^, ?iiioi twoi bnd aia^ ^gEin, lm Ai^f gah ^, thioi ai^ 

DIS7^ BNOaiSIS JEill, 0\^ii\± ClSa AiNOI 6ND eilki^gfli^ dl3i!!l°^ dji 

i!(BLl)OI MSH fe^EHS gAIOil, «IOi 22: TRNOI (V„-Vth) EII^S ^SSD. 0| [ffl, OiaSllii U 
Sa 22 AiB7^ P5V aiSaWI CUEK 2^1 d|M2(BL0)3^ ta SA7I- a^^Q. 

0! miEiEmi gsfQiiAi^ 7iaoi sei uHGhQ aioiEi o'. T, -lo', -If. -loo', 'lor, -no- 




373, ^ ?4a2 2a^0J|A|2| MMSl ^aiAl^a Sa Vtiei eg 2 tHEISAI M0\ 2s Vref71 s 
aia(6N0 ail)g ggaoi g?HX|>:E^(P1)7^ SEIH, ldlM2(BLD)CHI CHSfOI 2£J 2a vV.CNIAl^] #2^ 
OI^OISD. Oia ga Alii-OI y|M2(BL0)21 2aOI ^"-^Sm, MeHA|>iEH(HM1)°J ?1jO|E i 

^ vth'(vth'^ E!HA|A:Ei(HNi)°j ii^aiAiga 2a) oms. m m x[^^2.s. 
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M?H7a:iiEKHm. m)y\ 2 = imM, d|M<5(BL0)s (V.,-Vth-Vth-) ai^CWIM m^. 1 V SE)S 

Satt ^^EHOflAI. fiti!! ^E<32| agTM ^gflS Sfe gAIWI. EHXI SIS(LQ2~LQ0)2| lt = (02~Q0P^ 
aiOIEIS ^SS 6}EH01IA|, « S^2| HIM<3(BL0) S icE SAS| S^^OB e^SA|?1 ii:E||AIS 

E vtiei 5S0I oi^oiSQ. 4:sej Dnaa ^ Mai^riEisi i^EjAi^E ser vth oi^rsi ss- 
01 □ a Eg jiioiMoii ssaoi s 2?m=, biM^(BL0)2j ggfoi 3«^o^ol, MSTa^ 

EKHNl, HM3)7^ [O-EI-Ai kE SA= UIM>^(BL0)2J SSr(V»-Vth-Vth )B CH^f ^gfHOT 

S€ht.O. S£, miHEl ^ E?H7^l:i:E1£| ^iSllAI^E 32? Vth DIEfej Sgi-OI n TflOjEOfl 

g^Oil^, ^ ^m?} hSXI &^0K d|Mi!(BLO)°J SSrOI StFtlAI SfH, kE SA°j Sgjs 3 
CHM V„ ai^S ST^iaCh. 01 ShTIICHI CU-ei- ^^aiAIS^E Sg.^ Vth^J SgOl OI^OISCK 

U|E/3(BL0)21 g2!0l SfSEIS, M0\ dS Vref^l- HIMa(a.0)2J EI3 S^M S&'th^ EegSJ ss# 
Ea!;q>:EUP1)7^ SSJH 3101 a^sj 2°r(0lie IS. 2V)oS gsaa 

375l> ?4Ei5!2J VISLOI WF7M ^§£13, DIIOIEi:'h 'O'CHI CHISI-^ ;dieflAIS-E Vth°J 

5§oi oi^oisiiK oi:?icHiAi, ffliaa a MSi;^i:6Ei°j ^aiAisE ssr vtw vvF7ei:h 3(vth>vvF7) 

2?CHI^. 'JOII hMT^I Sr^gOfl [[^EK H|M<3(BL0)2J Sgrg StfSW iE SA= V« EOIM 

SXISQ. 01 UH. ESHT^IiiiEKNIB, N16, N1?):?h SSCK 

g§ Al^^ 221-*, ii!i«£j iiss! Jilioi <yH(«.LATo, «LAT2, »LAT6):7^ *hBiig si-oi aas 

Al2(e.LAT0)7F3hO| ai^S ^§EIS, M?HX|:iE1(N18)7f SEID), o| UJI M?HX|i^:E^(N15):'^ ^EID) 
aSCHI [QEL EHt:! tl£(LQ2)°J SfS irEC/CB):7h aigS ^gEIH ^l^i itE(Q2)7^ S ailS^ 
El ShOI ef2!SQ. 01 UJI, eH*l 2|S(LQ2)EJ h:E(Q2)£h S^i! e?hx|>.e1 (N22, N32)2J Til 

xiioi iis.{0U\JZ)y[ m\ ai^s ^gas, ^^j^i.\±EiW2A)yi gan, oi [u m?!!xi^ei(N23, n22) 
M^HX|^E^(N16):7^ s£ioi siecHi im, eHxi tis(LQi)°j 7i2j i3:E(/Q^)7^ s aiis ^§Ein :'i 
iI:E(Q1)7^ s ams^Ei smi ai^s e^aaa. oi uh, ehxi 5|S(lqi)°j itEcaoah s^a 

MS!^|ibE1(N33)2J ?flO|M7^ oWI aiSIS SQ. 

JiilDI <yS(«lAT6):7F 8|0| aiSS ggaS3. M»!X|>;E1(N34Ph SEIH, 01 [III MgJXIiliEKNaa. N32) a 
M?HX|iE1(N17)7f SEIOI agOil [&EF. EHXI Sie(LQ0)2| e^S I^iei ii:E(/Q0):7F g aiSS gSEIH 7! 

2! i3lE(Q0)7^ s aiis^Ei tfoi ams 

OI^^WI °JSB, 7IS aiOIEI^F -O ej ffliEEi m S2!7;i>:E1gAI, □ ^aiAI^E SST Vth7f VVF7eCh 
g(Vth>VVF7) EH*I tlS(LQ2. LQ1, LQO)e| EH*I MOIEIS HI S Bh2§K(l. 713 3)^ 4fBIS E! 

tJ-ffi. miaEi a >:aiAisE sisr vt^i7^ wf7mci- ^"-scvth <wf7) 3°, bih a^"- 

Q g ^ SEI, iE SA2I 2!£fO| i^S^S|■C3^ MgHXI^EI (HNl , HN3)7f SEija, H|Ei!(BLO)°J glF 

CBL2h kE SASJ gif CSA( < <CBL)£|-£J AmiOliAl mm XH^dH7h ^OILK JxE SA2J SgfOj 
blM-i!(BLO)°J 2g^(V<,-Vth-Vth')2h CH^' ^mtl §E2J S aiS(DllM #3, IV §E)S ilQ. UEiH 
im dH(«>LATO, fi.LAT2, 0LAT6)(HI 2j5B Ea)7;| >.e1(N18, N24, N34)7|- SEIOIE, MaHXIiElfNlB, 
N16, N17)2J 7ilOIM7^S aiKOlIM MS, 1V)g £101 ^71 [fflSOil. MgHTa^iEl (N15. N16. N17)2J 2f2fSJ 
EaiSJ 117i\tm ^mS. EIOI, EH^ 5|SCLQ2~LQ0)2| 712! ;eE(Q2~Q0)M ShSA|9|& Lfl g 

i!!^! ?JE(M£J VWLOI VVF7S ^TEHOIIAISI >:aiAISE 22.^ VtHBJ 5§0| 2^eEIS, DAI «|CH 

Vref7f S ai^S ^SE|I! M?!!7;i:iE1 (P1)7h gE|0), bl (blO)[HI CH&fOl 3§! S& V,.0||A|°J 

S2!0| OI^OISD. U|eA!(BLO)°J SSOj gi-SEIS, X1IDI VreOF rt§ ai^^ 22^(0111 #S, 2V) 
SS ^SSQ. 

aeCHI, id^! fJE<52J VWLOI VVFG^S ^gEIH, 7IS IHiO|E17h TCHI CHSSl-^ ^aiAjgE ^g}^ 
Vth°l egOl OI^OiaCK OI^IOIIAI, WIEEI l M?H7:iiE1°l iliaiAIS-E VtK7^ vvFsao- 

^(vth>vvF6) 2^011=, ^(Hi 2273 ofgoji [[^e^, bis£!(BL0)2j ssfs ^mtm sfn, ^e 

SA^ v., ailS ^X\SQ. 01 mi, M!H73ii:E|(N15, N16, HI7)7F SSQ. 

gEIH, Al^^ 22h liSSJ dSS ^3101 dS(«'LAT5. «LATl)7h XhaiS Smi aiSIS fiSS 

;giO| AIS(0LAT5)7|- Smi ai^S ggEIS, MeHXIi5:E1(N31)7h ^ gjj, 0| m EaHX|ii;E1(N30, N27) SI 
SSH7:i^E1(N1S)7h gEIOI SiSCHI [[fEK EHxl tlS(LQl)2| &2 7|ej iE(/Q1)7h S aiSS ggEIH 7| 
ii:E(Q1)7f S aiSS^EI ShOI ai^S 01 li, EHxl S|g(LQ1)2J 7|ej b:E(Q1)2F g^§! 

MSH7:ii^E1(N19)°J 7ilO|E7|.ShO| aiPS HEIIl, OilEEl ^ MHH7:|>:E1°| ::i:aiA|§.E ^gf VtH7F 

Vth> VVF7S S^CHI^, d^-*! 9JEi!^ 22.^ VWLOl VVF?S ggl! 4fEH(HIA|2| ^ifllAI^^E SS" Vtfej Sg 
CHIA1, OIDI EH?:! SIS(LQ1)2| 7|ej b:E(/Q1)7h S am^VEl fWI ai^S SgEIOi 2i7l [IHSWI, 
□17I0IIA1S SmEIAI Sf^Q. E, 7IS lHI0ia7f •0-DilA| DIISEI m M?H7:i:iE1°i :i;aiA|#E Vth7h 
VVF7> Vth> VVFBS g^CHI^, SHxl tlS(LQ0)2J 7|2! iLE(Q0)7f S ai^SOj] [CfEh MaHX|^a(N30)7h a 
EEIDI, eHxl 5|g(LQl)2J 71^! b:E(Ql)^ SsfEIAI Sf^Q. 

xiioi A!3:(«L^T1)7^ aisis sseis, ^m\^Eum)yi seiu, oi un Me!7aiiEi(N2o, nis) s 

MejX|i^E1(N15)7h SEIOI SeOil mSt. EHfl SIS(LQ2)S| &S 7|2{ ii:E(/(E)7f S SlgS ^gE|2 71 
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2! b:E(Q2)?h s. aiisvEi swi ums. sfsaa. msei a MaHTq^-Eisj :i;aiAisE ssr 

Vth7F Vth> WFTS! 3?(HI=, d^! ^B^Si VIDI VVF7S SSS 4^EHCHIA|Ej >:aiAIS= Vth 
2J B^mM. Omi EHXI SIS(LQ2)2J &S b:E(/Q^)7^ S MIS^EI oWI EO^iS S^SSLIOI 2i7| 
IfflgOJ, Oi:?|[HlA1^ Sf^a. £E, 7IS tOOIEI^t -O CHIAI MHSI a Ea!x|:6E12| ^irMAISE S 

Vth7^ VVF7> Vth> VVFESi S?0||^, ii\t\ t\S.(lQi)2\ h:E(QO):?h £ SIIISOII [OEf 

S?HAl>;E1(N30)7h 2iEIDI, eHxl tl£(LQl)2| b:E(Q1)^ SthEW S?I1, [CE^A^. 

oi^^cHi 2ie«, 7ig,' [.•I10IE^7^ rej miaa m m^7.\±ti^, j. ij^aiAi^E ssi vt^i7^ $ie<3 

2t°^(WFB)aQ 3(Vth> WF6) S?. EH^ SIS(LQ2. LQ1, L(D)2| EHS 010161= lirS SfSEIDl, 7ia 

t^e- DflSEI a^J ii^aiAl^E VtH7h VVF6eD ^f^CVth <WF6) Eia S^*^ S^SQ 

§E1, kE SASJ 2!°i-0| ?itmO\ E.s»7i±Emi], HN3)7^ blMd!(BLO)°J Slf CBL2f kE 

SA°I mif CSA( < <CBL)2f2J AIOICHIAI ?3oh°l ^ll^i^H7^ ^OILK kE SA2J S°f0| H|ea!(bL0)°| 
2gf(V.o-Vth-Vth')lh CH^,' §E°J S 31^(0111 M3< IV §E)£ SID. HEIES, iH-IIOi 

AIS(«»LAT5, 6.LAT1)(HI 2JSI1 MIBAI^EI (N31. N21)7f SEIOjE, E?H;q±E1(N15. N16)2| TIlOIM^f S M 
^(Wll 19, 1V)5 EID1 2i7l OllgOil, EgHXIiEKNlB. N16)2| 2|Zf2| EMS! ±i Zmi ^^^^.►2| 4^EH 
S EI01, EHxl 5lS(LQ1, LQ2)£J 7|e( h:E(Ql, CEm &SA|9|= Ql ilfiS^ H^Tfl V ^ SiQ\. 

aiAI^E Vthej 5gQI 01^012 g^, ^'g A|^^ ^, §>i^£J AIS2J 73101 {^sKeim. 

0Lkj\pi %ms. m\ ams ^seih. 7iej aioiEPf •lo ej Diieei m MgHxi^EioiiAi, n li^aAig 

E asr VtK?h WF5SQ g(Vth> WF5) S^IHie EHXI t|S(LQ2, LQl. LQ0)2) EHXI alOIE^7^ 'lirS BJ- 

^JEd^ VWLOl WF4S ^gEIH, IHIGIEI^f 'irOII CHgS|-= iSIAISE Sg^ Vth2| £Hg 
01 01^015! 2^, ^g AlZf S2h ^, liiSHJ dSS! TSIOi !MS(«*LAT2)7F emi ElllS ^gElil, 71 

a aioiEi7h -iroj diihei m ^&7^\±EmM. n ^^siai^e ss/ vtwh wF4aQ 3(vth> wf4) 3? 

Oj|& EHS S|S(LQ2, LQ1, LQO)°| EHXI C1IOIE17h -lirS e^SElE^ ;i;i|OiaQ. 

AiEH ojc/^oj jQjof ydjLOl vVF3He ^gEIH, 713 aiOIEi7|- •100 (HI CHg«l^ ii^HIAISE SSJ- VtlCJ 
5gO| Ol^OiS S^, AlZf li^^2J AiHS! M0\ dSd^ LAT2, 0 LAT6)7h 7:^a|g SK)I 31 

^gEiJi, 71 a L^I0|E^7^ 'loo oi dueei ^ MaAi^sEimiAj, a i^aiAisE sa vtwf vvFsaQ 

^(Vth> WF3) 3°0^1E^ EHxl S|5(LQ2, LQ1, LQO)£J SHxl aiD|Ei7|- 'lirs SJ-^IEIE^ XIOiaQ. 

<^i^ ?-iEi:35j aa vwijol VVF25 ^gEin, 7IS c^l0lE17^ 'lorcHi ch^si-^ ^aiAi^E vth^j e 
§01 oi^ois 3^, ^'g Al^^ dHSJ nioi ^ys(«LAT3)7^ 7:^ale sroi aiis ^g 

£13, 7ia' aioiEi7f 'lorej msei m e^xi^emm, □ ^aiAi^E aa vtw wF2ai:h 

s(Vth> VVF2) S^CHIEh EHxl 5lS(LQ2, LQ1, LQO)°l i^n IHI0IE17h 'lirS &2EIES XIIOiaQ, 

i^tM ^jEAisj 2t°j- vwLDi VVF1S ^gEi:i2, 7ia l:^l□lE^7^ no'oii cHSSh= ^^^aiAig^E aa vth°j 5 
goi 01^012! g^, ^g Al^^ gii- w, iiisisj flioi d^c 0 LAT6)7i- thms. tm aiSM ^g 

Eiu, 7ia al0lE^7^ -no-ej misEi ^ MgH^^iiirEioiiAi, n ^^aiAi^E sa vtw vvFiaa 

e(Vth> VVF1) S^O^IS^ EHxl SIS(LQ2, LQ1, LQ0)2J EHtJ aiOIE17h -lirg e^SElE^ ai01@D. 

□ EIH, $IE<y2J 3S-VIIIL0I VVF1S ^gE! &^EH(HlA|£j il^aiAlgE SgJ" Vth°| SgOl SHgg 
(HIAI, S EH^a aiOIEiej e.i-a ilSSJ Sy-OIO)E(wired) OROI ?15BAIJ2, mi-EhE 'O-QI St^S, aWlOlE 
0R2I 12h^ S ai^S EIDi. XH7ia 0|*S!SH2, a^7|- TS £101 Sl^S. 7iaOI SSSIQ. 

Gl^^oj ;j|o, g| iHiBiKhDiej AhOIMS a= Diiaei ^ Eg73:iE^7^ 7ia SS^S SSEITILK g^s 

CHI (iHura ef^sQ. 

amw. s^rchi cHShoi ?ais?^s ^stHih. e iim, oi ti ^ehou °Jt^ NAr^© iehai 

DiiaEiej ^m AiMAiej ^ i?2j <ys ^hm UEfam, heiil, oi7ioiiAi&. oiiaEi 

>:Mil(A0)O| ^m CHSf^SAl fiaiElOl S!= tiO. E, DiaEI ^ Ma!;q>:E1(HIS 7ia gSHHl 

£)SL iaiAisE sa vth£F 7ia [aolE^7^ a bhi Lf&yj H^2^ cHg eie=. 7ia oioiei 

(HI ttFSf 7iaOI 01^0173 Sl^ 3£S t^Q. 

^m s^f soii^, xiioi ds pbmoi am ai^s dgEioi M^HAl:iE^(t^l2)7^ asEiJi, uiMdCBLo, 

BL1)2f UlMd aa ^'4S £IS(2)7|- gElElOl SiQ. E, OlEai^i: USE dS AiB, AiN S! TiliOl ds 
TRHOI (V..-Vth) ailS ^gEIH, i^llDl ds Vref7h V„ amS ^§E|^ gA|(HL ;gi01 ds DIS7^ SWI 
ailS ^gEIOi M§H7:i^E1(N1)71- sau, dlMd(BLO, BL1)0I U^S. ^gEIOl SIQ. 

s^^oi 7igEi3, n m^m stai evjh ds RST7h ^g 7lE^ m\ aips ^seih, eh« a 

e(LQ2~LQ0)011 SAIEIOl Si^ aiOIEi7h E^ S ai^S Eia'&Q. Sfe^, =^^2 HHS 

5|S(LQ2~LQ0)2J Elfti Sfg ^, 7i\0\ dS DIS S Elfi' dH RSUj- 3^ S ailS ^, EM 

21m dSij TllOIMd DS6 Si d^? ?llOIMd SS67f bld^ ?JEd£l 2!a2f rfcg SKJI ail 

21 (Big M9 PW(5.6~6.0V2J da)S ^gEIH, d^ $IEd2J da VWL# Die MS VRD7 
-VRD6-»VR05^VRD4^VRD3^VRD2^VRD12| $A1S BTflSjog LHa7|-3AI Ol^DiSCK 

E, 2} §|Ed da(HIAI°J ^'SISI ^aiAI^E da Vth2| 5g 2 x^EISAI, ^7fS «iOI dH Vref7^ S 
ai^S ^gEIOI M?H7:i:iiEUP1)7h SEin, ulMdCBLOWl CH§^01 dS da V..CHIAI21 sdOl Ol^Oid 
QK Oik gE AI^^OI S3f5l3, b|EA!(BL0)2J Sa^OI 4^^§H2. E§H7;:i>iE1(HN1)°l ?||OIS 2f2J 
d4'l?:h7F Vth (Vth = M?H7:|>:E1(HN))°| i^^aiAISE Sa) OlShS W UH ^^tSSjog SS7f|:i:E1(mn 
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2 = S!CK UB\M, b|e<3(BL0)S (V„-Vth-Vth") 911(0111 SS, 1 V §E)S sSEIH, kE 

Sst^ 4^EHtHlA1. am $IEi!2J ^gxIS t[ll, ^ S^2J S^l ld|E<5(BL0) S kE SA°| 3 

2f(HI efgAI?! i:;aiAI^E Sgr VthSJ 5S0I OI^OISD. ^, ^g°J Oiiaei ^ eeHTJ^^EIsq >iEflA|§ 
E 2121 Vth 0\^°i SSOl H THOIMOU ^ g^Oil^, tl|Mi!(BLO)°| SgfOl 2J 

ehSra. M!H;qi!:E1(HN1, HN3)7h gEiQ. [[fEUI, kE SA2J 2°^^ H|ea!(bL0)2| 2!S(Vo.-Vth-Vth-)3J 
CH^' gE°| S Bll^(01ll mS, W gEPWI ii^fSD. E, ig°J DflSEI ^ SgH:)f|:iE12J ± 

aiAi^E vth Diejsj 2ii°^oi a thoimchi s^ei^ m s^xi &ok uie/3(blo) 

Si 3°foi iftEixi sn, irE sA°j ncHs V.. nms. SAiaa. oi 5h?ii(ni [[^E^ ^^iEiiai^e 3 
Vth°J BgOl oi^oigcK 

e!73, i!^ ?JEi!°l 2!^^ Vll'LOl VVF7^ ^§3 4^EH0IIA|°i ibEllAIS^E Sgf VtfCJ 5gOI OI^OiT^iQ 

oi7i(HiAi, miaei a ^sht^i^eisj ^mai^e 512^ vtK7f vRD7ach 3(vth> vRcr?) s^. ^ ss 

XI SfgOil kE SA^ v., aiaS SXiaCK 01 [fll. Egj;qiE1(N15, NIB, N17Pf 

3EII1, SIS MZ* 32^$. liibtjej «I01 i^aCaLATO, 0LAT2, 0LAlB)7h «HD| age 

?aiO) ilHCoLATOPf^mi aiSS '^gtlS, M^H7;l:^;E^(N18)7^ SEIDI, 01 IIH E!HX|^Ei(N15)7h ggcH 
SiMWI tOEf, EHXI t|S(LQ2)£| S^S 712} h:E(/Q2P^ S EUSIS SgEIIl 712! kE(Q2)7h £ MIS^ 
El ShOI M^S Bf2&D, 01 III. EHfl S|S(LQ2)2| 7|es kE(Q2)^^ S^g ee!7:|-^E1(H22, H32)2J ?fl 

JIIOJ A!2:(^,IAT2)7F SIOI ai^S ^gEIS, MaHA|ii:Ei(N24)7J SEIH, 01 Ull MgH?a:iE1(N23. N22) S 

M^H;^l:^iE^(N^6)7^ sEiot agwi clfek ehxi tisaaosj kE(/Qi)7h s aisM ^gEia y\ 

2? b:E(Q1)7^ S ai^S^EI tM EfllS e.^£!i!Q. 01 IIH- EHfl SIS(LQ1)2J 7|2! kE(Q1)2h S^S 

73101 <M2(e.lAT6)7h 5101 aiaS ^gEIS, S^HA|riE^(N34)7^ £E|I1, 01 UH MajT:! >:EUN33, N32) S 
MaH^>iE1(N17)7h SEIOI SgOil [[fEf, EHAI SlS(LQO)°J &2 7|21 itE(/tP)7h £ aiSS «§E|2 7\ 

2{ kE(Q0)7f s aiasi?Ei sroi aiais ej-ssa. 

OI&HHI SitL miSEI ^ M?HX|^E1S| iiaiAI^E Sgf VtCT VR[l7aC^ 3(Vth> VREJ7) S°, EH« 
t|S(LQ2, LQl, LQO)°l EHXI Q10IE^7^ m s Sha&LK 

DiiaSI m MajTq >iE12| ibaiAlgE SET VtWF VRD7aD ^^g(Vth <VR[I?) S^, E|3 S^e 

Q 3 a mmy[ kE sasu saoi 3e^s^ol M?H7a>:Ei(HNi. HN3)7h seiji, biM^(H.d)sj is 

CBL2h kE SASJ §if CSA( < <CBL)£|-°J AmiOflAl 25f°J XHgUH7^ SOfU, kE SASJ 32^01 

HiMi!(BL0)2j S2^(v»-vth-vth•)2^ cHSf gg^h gasj £ ai^ctme ea, iv §e)s 

XIIOI i!s(«LATO, «.LAT2, 0LAT6)(HI e|S| MS!X|ii:E1(N18, N24, N34P^ SEIOIE, MSSXI >;E1(N15, 
N16, N17)2J 7^|0|E7^g &||^(01IS S3- 1V)g ElOi 2^71 UHSOll, MSJ^q^iEKNlB, N)6, N17)2| Z^SfSI 
Eaiej ^^0| 3751t.»£J ^TEHS ElOl, EHXI tlS(LQ2~LQ0)°l 7|2! kE(Q2~Q0)M &SA|?|^ 01 « 
St^ ^ aOI, 3 12^ EIS.1 5 ail &^EH7^ sxiach. 

iiS! ?JEi52J SSrVWLOl VRD7^ ggi! ^i-EHCHIAiSI ;6aiAI^E VthCJ 5gO| &MEI3- EhAI ^1101 
tl^ Vref^h g ailS ggEIOi M2HXI>rE1(P1)7h S£|0|, bIMi!! (BLO)OII CHShW SS! SST V„(H1A12| 

gao^oigoiacK HiMi5(BL0)2i ssol grsEis- :^iioi vreoi- ikg aii°j aercwiM 2V) 

tl-gOiL i^e!! ?JE£!£J SS" VWLOI VRD6°g ^g=! ^fHCHIAjSJ il^aiAia-E 2^ Vth°J SgOl 01^013 
D, Oj^lDIIAI- DilEEl ^ MeH7;i^E1°| i^aiAI^E Vth^F VRDBfiQ 3(vth> VRD6) g?, S S^7F 

*=xi a^ecHi im, kE sa= v,, aiis sxiach. oi iih, ms!7;i>:ei(ni5, nib, mim 

pE|3- gg AI2H AI201 A!S:(0LATO- cLAT2)7|- XhaiS SWI ElllS SgS 

rm ds(0lATO)7f 5101 ailS ^gEIS, M?H7;|:iE1(N18)7h S EI2- 01 101 E^HX|>:E^(N15)7^ SE| 

Oi ^mm [[^E^, ehxi sie(LQ2)2i 7121 kE(/Q2)7F s aiis ^gEia 712} kE(Q2CT s en^ 

S^EI 5101 ailS ehStlD. 01 nil- ehxi aS(LQ2)SJ 7|2j kE(Q2)2f g^a MeHXi:iEI(N22)2J TsS 

smi ai^s am-. 

JIIOl i!2(«.LAT2)7h 5hOI ailS ^gEI3- E?NA|:i:E1 (N24)7F ? EI3, 01 IIH M?HAi:iE1(N23, N22) S 
E^HX|>;E^(N16)7^ SEIOI S!g(HI tOEK SHxl 2|g(LQl)°J StS 7i2i kE(/Ql)7h S ailS g§EI3 71 

2! kE(Qi)7h s ai^s^Ei smi ai^s afSSQ. 

0I4MHI £|5H, DliaEI m MgHXI^EI^J iaiAI^E Vth7^ VRDBaO g(Vth> VRD6) g?, EHXI 

S|S(LQ2- LQ1, LQ0)2| ai« l:^IOiE^7^ IIO ^S ShSSQ. 

tJ-S, DiiaEI ^ MSIXii!:E12| ^sEllAISE SST VthL7KVRD6Ma Sf^(Vth <VRDB) g^, EI3 24^ 2Se 
a g a^7F gEI, kE SA2I S&OI SSfSW MSSAI^EKHNl- HN3)7f SEI3- UIMi! (BLO)°J lif 
CBL2h kE SASI CSA( < <CBL)2h2J AFOIOIAI SSffiJ fllMUHyh gOlU- kE SA2| S§dl 

dis4!(BL0)2j ^2^(v„-vth-vth•)2^ cHer mmti g£2i g aiKwig sS- iv g£)g ao. neia 
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S, Ma i!±(»LATO. 0LAT2)(HI 2|*« e?HX|>:E1(N18, N24R gEIOlE, MaW>:E1(N15. N16)21 7|D| 

£ ay(oiiM MS. iv)s aoi 5iy\ imswi, MeH7a^Ei(Ni5, ni6)2j EEflei zmi 2 

TSItfSJ tlOi. EHS SIS(LQ2, LQ1)2J 7\9{ bcBiOZ. Ql)# SfSAI9l= QO Sfit^ S^S 

<5eH fjc/^oj 2S-VWL0I VRD6£S ^Sl! 6'EH{HIAI°J ii:eilr^§E 2S- VthSJ eSOl DAI M 

CH Vref^h £ Ey^S ^§£101 EaHX|^E1(Pl )7f SHU, UIMd!(BLO)tHI LmO\ 23 Sgf V„2| # 
201 01^0i3D. H|Md(BL0)2| sSOl S^ga^, aiDf i!S Vref7^ ai«|2J SSrCOlIM 2V)S 

umoi, ?j=i!2j serwLoi vrdbs ^gs ^ehchiai°j ^eiiaise ss- vtfej esoi oi^oiaa. 

OI^IMAI, MeEt m E^JH^EiSi ^SiMSB Vth7^ VRDBSCh g (Vth> VRD5) g^. M * 
= 73 SrSCHI [Cl-EK itE SA£h V« STCISQ. 01 till, MaXI>:Ei(N15, NIB, N17)7^ SSCf, 

0)71011 Al, EH« mOIEIOfl e*HAI^ Qg°) 3?7h HaSQ. 

(1) Vth> VRD7°J 3^: EHxl QIOIEI^ 'lir 

(2) VRD7> Vth> VRD6°J S^: OiXI LIIOIEI^ 'llO' 

(3) VRD6> Vth> VRD52J g^i EHxl aiOIE1= 'O' 

017ICHIAI, (3)°J g^CHI&EHXI t|£(LCE, LQCI)°| tE BJ20I ^^^SSW, alO|E^7^ MOrOI E|E^ 
W Ifi^'h Sin, 01 UH, (1)°J (2)£J g^(HI gi^OI SE^ ^- gfi^h SiQ. 

^, 01 3?, ^'g AI2l-S2h =, lif;«2J dHSJ Tm <y2(eLAT0, 0LAT7)7h TiteHS tl-OI aiSM ^ 
SUCH Ai2:(0LATO)7|- SKJI MIS ^gtlS, M^H7Jli:iE^(N18):?^ S EIH, 01 Ull M^HAIi:lE1(N15)7^ SEI 

01 5im\ im, B\n sis(lq2)2j iI:E(/Q2)7^ e aiis ^msin b:E(Q2)7^ £ ai^ 

S^El SfOI aii!£ 01 m, m\ S|S(LQ2)21 :?|e{ iEE(Q2)2h S^a Maj7aiE1(N32)2| 71101 

M7h sFOI ai^e =!Q. E, (1), (2)2J S?, SEH EHS s|g(LQ2)Sl ^jej b:E(Q2)^ Smi MSS &a 
ElOl Si^ES StrS gQ. 

33101 d2(fi'LAT7)7^ Smi aiSS MS!X|il:E1(N36):7h S 01 ttH, (3)2J g^CHI^, MS!?;! 

>:EUN35)71 SEiCH Ji^, E*^ M?H7;|ibE1 (N32) S M»!XI^E1 (N17):7f SEIOl 24§01l [»EF, EHXj 
£lS(LQ0)2:l 712) ii:E(/Ql)7h £ ai^S ^gEIOl 7|2j li:E(QO):?h S ai^Si^El SWI BISS 
ailQ. 0! UH, (1) S (2)£J 2^011^, Me!XI>iEl(N35)7h SEIOl 2i?l UliSOll, EHXI QliOIElOlj 
SI eh. 

*|-^, QilSEI m MSHXI^EIBJ ifiEllAI^H VtK7F VRD5JSQ ^^^(Vth <VRD5) EJH 
a ^ ^ 21^:?^ irE SA°J ?li°j-01 if^hSFOl ebh^I >iEi (HNl . HN3)7F HIMAj (BL0)2J 

CBLSh biE glp CSA( < <CBL)2h2J AfOjOllAl 12t[^ M^my[ ^CHLK b:E S/ej 2!°rO| 

hl|MA|(BL0)2J 2^»-(Vco-Vth-\th')i|- CH^^ gE£j S Eil^CfllM MB, IV gE)^ ^HIF. 3EiH 

7;ilCH d2(i2'LAT0, i»LAT7)(HI °Jo|) M?h;^|^E1(N18. mS)y\ ^£ICHE, M^ijXI^EI (N15, N17)ej TiJOl 

^ ^mmm m^. iv)^ eioi si:7| uh^oil ^sHxi:i:iEi(N)5, ni7)si ^2^2\ Eaiej ^^ol n 

TEit*-^ ^^EH^ EICH, EHxl t|S(LQ2, LQ0)2J :?|^ biE(Q2, CD)M &aA|?IS HI gfiti hs:hI 

Olo^, fJEiiHI SgT VVJLDI VRD4S ^gg 4»-EHlHIA|2J ^EilAI^E SIS' VthHj 

HEI ^ MeHAI:iiE12j ^EllAI^E ^j^"- Vthi^F VRD5> Vth> VRD42I S^Ofl^ EHfl tlS(LQ2, LQl, LQod 
EHxl aiO|Ei7^ 'lOO'^S e^SEIES THICHsiQ. 

i!!^ ?-)Ei!2J 2!°r VWLOl VRD3^S ^^EHCHIAiBJ ^EllAIB^E SgJ" VtW S§0| Oj^OlS 3?. 

§ AlZH d^o] ?:ilCH <^i2:(i2»LAT4, 0LAT8)7h xhBllS ^mi ai^S ^SEIH, DJISEI 

M^HXj^^EiSJ >^aA|^E 2°,^ VtK7F VRD4> Vth> VRC6°I 3^011°^ EHxl £|S(LQ2. LQI. 100)2] EH X 

A1EH o|CA|oj jqoh v^LQi vRQ2g Aj-EHQiiAISJ ^EilAI^E ^21 Vtm S-gOl 0)^013 3^, ^'g 

AIZH SSK^. Ai^oi x-llCH Als(i2»LAT4):?|- efOI Eil^S ^gEIH, QilSEj M ^^J1X\:^E\S^ ^ 

g[^Jg|J'|'j^Vth^ VRD3> Vth> VRD2°i S^CHi& EHxl tl^(LQ2. LQK L(II)°J EHxl m\E\y[ in og 

?jE^2j ^tgr vwLOl vRDis ^§£1 ^••EHDiiAis) ^fliAis-E sgf vtrfl s-gol oi^ois s^. as 

A|^^ 321- l^S^J ?;ilCH iJsC ^LAT9)7F troi EjlSe SgEIH, MaEI a Me!X|:AE12| 

ai^jgl l^'s^^^^ VRD2> Vth> VRDiei 3^01IB EHxj S|S(LQ2, LQl, LQ0)2J EHxl QIDIEIi^h TSS 

^ b:E(Q2~Q0)°j 2|2|0il QIISEI ^ MeHXjz^iiEiej ^EilAI^E VthCHI CCfg #^0| ^AI^Q. ^ 
yiAia^E Vth:?^ ^5(7)°] 3^011^ (Q2, Q1. QO)=Ch 1. 1)01 E|:Q, :AgiA|^E xi°^ VtK7F 

^5(6)ei 3^01I~(Q2, Ql, QO)=(h 1, 0)O| E1J2, ^EllAISE ^Z' VtK7h ^5(5)ei 3^Qil~ (Q2, Ql. 
Q0)=1, 0, 1)01 EIH, ^^aiAI^E Sgr VtW ^5(4)2! 3^01!^ (Q2. QK QO)=(K 0. 0)01 EjJl. ^Ell 
AISE Vth7h g5(3)ej 3?[HI^(Q2, Ql, Q0)=(0, 1, 1)01 EIH, ^EllAj^E xi°^ VtK?F ^5(2)21 
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S^M^ (Q2. Ql. Q0)=0, 1, 0)OI SEIS, ^rMAISE Sgf VtK7^ ©5(1)2.1 3?(HI^ (02, Q1. WMO. 
0, 1)01 Em, :d:eilA|§E 22.^ Vth7f §5(0)2! S?01I=(Q2, Q1, Q0)=(0, 0. 0)O| SCK HEIIl, Oil 
21 a^2! g^oi =g aiOIEIMAI ?IM(15ili)SQ. 

?5st^ Ht£h ^1 01 *^ ^Aj SEHOJj £Joha, 7IS §Sf AjOfl ^hSJoj ojc/^ 2!g^£J S!:'! Al^f 

agfOL 7ia aioiEi^h •oox-(x: o m 3.? ov, oioiei^f •oix-(x: oa^ dsj i.2v. 

7ia DliOIE17h •10x'(x: 0 1= 1)2! 1.5V, 7ia OlOiEli^f •110*2! 1.5V. MOIEI^h HI" 
2! 3?, V„e £101 aCKE 6 (b) S5). 0|2f gAjOfl, 7IS aiOIEIOil C&EF ^^SjOj ^jc/i 

£l7f AliKDI, m\W[ ■Oxx'(x: 0 tt= 1)°i 20ms, 7IS OlOIEI^h •10x-(x: 0 E= 
1)2! 3? 10ms, 7IS aiOIEi:'h -110 2! 2ms, 7|g DlOIEI^h •1ir°l OmsS tjO) SILKE 6 
(c) g5). 

01 3?, 7igj I:^|0|E^7^ no- 'lOx'tx: o a^ i)°i miaEi a ^bhj^i^eioiiai^, 4'1^2i ^jes 

^jofoj i:A.a(4'§S}oi aiOIEISI 7ia AI^^)OI ?JEidWI ?4E£! SgTOI 2J:?IEII2 2i= AliffiCl 

f^Tll EI01 aa. [[fEFAl, OIM°J 7ia OlOIEI^h 'IIO- S lOxXx: 0 E^ 1)2! IHiaEI g Me!;qAa(n| 

Ai^ ^aiAi^E sgrsj AliE:>^ ^oiTa. ^isjog me/^ gojoi ^j^joj t^o^su 4^eh(hiai 71 
as mi= 3121 sz'is &a. 

^i-||S!£S=, aiOIEIOfl [0E1 ggE!= UlEi! Tggf §> ^§5j2! $IE<a S^SJ liii^OI, 2|Z| E 
6(b) §! E 6 (c)£h g-OI ^gEIOi S?, ^'l^joj uieai 2SH(£tih uimai sor)g, 2= DIGIEI 

2\ A\z^m 20m ss «!■ e 6 (am UEj-a bi-ei- aoi eiii, oi^'-sja uims 

21 y|M£! Sa212J t:!-^ S 6 (e)tHI LtEHi UF21- ^01 SQh. 

E 6 (e)S^E1, 01 ^Al ^EHtHIAI^, ?m QlOlEi:?!- 'lOroi S^Ofl, Ol&^Sjoj hieai 3o^2^ s^A^ 

diMi^! 2!gr2i£i sichs eih, 3 st^ o.ev°i 3S ^ siQ. oi 3^, jhai ai°j $ie<^! 
aas 01 [.■iioiEi:?h •ior2! niiaEi m s 7ia ^e7i-7i§ mm ihisei goi isu!h°i aioim 
M U1S ai^oii BSh^ asrse ^Soi-s eih, oi^^joi ^o^aci- o.svb^ sgf^s ^gsi 
3 aa. oiwi cHohDi, 7ig moiEicHi [c^s^ fe'i!a!2! $iE<a sasj m^^m MOit[= as tsew &s 

S^OE aiOIE12| 7ia AlZ^e Sa(01!# MS, 20ms)S1?1I ^gt.^ S?. Ol^SjS dlMa 2^21 ^Sl 

2j diMs sgraisj 71a hoiei^i •iig-2! sdi71 Ein, a srs 2.iv2ia. [uefai, oi tt 

4'AI SEHOil S|«h3, 0l4^S!O! h|e<3 goj^af HI MS SaSISJ SCHXPh O.eVBITJI TciaElil S! 
S(HI [[lEh, 7ia THAI A|2| ^lEfl sa# SE 2a»S 3201 7^feS^E^. 

oi^imiAi, EE 7ia aioiEi°i 7isoi 7ia gg^s ssis oiiuhxisi £101 7ia Np a a™ 7ia 

Al^e TpS exIS^J NANDS lEIIAI IHISE|£J 3^, 
Np=1 *( A Vt h0+ 6 Vpp+ 6 Vth+ 6 VBL)/ A Vpp • • ( 1 ) 
Tp=Npx (Tpulse+7xTvfy) •••(2) 
£1 &0I gSJSCI. OI7IOflA|, 

AVthO ; 111121 7ia AI-OIM S2|, 7ia ^E7|- 71§- HBIg D1ISEI ^21 7h§- M= D1ISEI ^2121 
AjgE Sa-^ ?:1. 

6 Vpp : 7iaA|2J 7ia VP6M2| M3&'(^a 5|g2| 9§) 
6Vch : dlMd aasj ^§ SS-21 

5 VBL ; SEH 2171*113 dlMd Sa2F 4'«IS(E^ ^S^jog) gj^pfti^ ujE^! agr2f2| 5:12J sj 
CH x| 

A Vpp : ISPPM Ahg*> 3?2J $|E<3 SaSJ ilrg!^ 
Tpulse : 1SI2J 7ia AIZ!-($|E<3 Sa£| ^^^) 
Tvfy : 1 ai«!°J BUEIilWI MZ* 
01 CI. 

(1), (2)^0IIA|, g SrSOl SlgEI"?! Oiasi 23. Oils AVthO=2.0V, 6VPP-0.5V, 6Vch=0,lV, 
6VBL-3.6-1.5-2.lv, AVpp-0.15V, Tpulse=20MS, Tvfv-2|jsM CHasm, ISPPg MBtl 3^2J ^[H 71 
a Np S SICH 7ia MZ* TpM :?S|-3, 

Np=l+-{2.0+0.5+0.I+(3.6-1.5)}/G.15=33(S|) 

Tp=33x(20+7 x 2)=1122(ms) 

71 SQ. 

OiOii CHSIOI, a ^^01 5iga 01 it ^Al S0|2J S^, 6VBL-0.8W EI3, SCH 7ia 114^ Np S SCH 
7ia Al^^ Tp^, 

Np=l +(2 . 0*0 . 5*0 . 1 *0. 8)/0 . 1 5=24(21 ) 
Tp=24x(20+7 x 2)=816(ms) 
71 HQ. 
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01 o^LlJl, s ^'■s°j 71^5) Mfe^wi [Qg 2is°j S'soi 7^s5^c^. Mil ms, Sst^*f ^ai ^m\M 

gfSJ =S gOlltHI g]U*H2. OlOil ejSEI^ 3iOI OH-ia. 

£E, ?^st^t.^^A| ^EH(HIA|2J 0)1221 ^ 013101(1), UIMA) Sgf tlS(2), ^S/WIEIEmi MQ\ S| 
S(3) e^J ^miCHl gjlFSH2, DIlAltl 212h ^Olt^ MS. =?&0\R[S. SCf. 

f£, ^Al SEHCHIAI^, = %"Sm UH^J Dlieei 1 M?HAIi!iE1(HI CHSIOl 301^^ OI^OjAIH, 8 

nm 9l5^= aioiEii y\'^t[= mm #ehai miaaioii sjgef goo,, ^^yQ^ gg*axis[. a "►g^ i 
fflisei ^ M?HAi±EicHi cHShoi 2b|Eg oi=oi;qj2, 4X11 moiEiB 7\^m^ mm sSH 
Aj Diiaaoii sjgsh^ 3!£ 7^s5K:^. 

0I4^ B ^^S(HI 2|t.H gfl^^S §*| S! QIOIEI PIEJ &i!CHI 7ia A|(H1, ?J = 

OIE101I im Mo\t[5.m tm siBWi mEi. 7ia jhai ai£j ?4e<5 22.^^ ^tii 4= sia. oichi [& 
eh HiEAi ggrg 7ia oioieiwi ccfEh asehoi Lm gi :?igjg ^"Sf^ g^wi. sk^m ^rs^^ 
4i sioi. Mzm B^if ^ sick 

Oil [[^eh i^^aiAisE ssroi ^tmn. :i:aiAi§E 22,^011 rog ?t°i m\Eim y\^i[= miaEi 

n, nd|M(n£2)°J QX|(=5'fil) QIOIEIM §AIOfl 1*? IHIOIAI S^tf $IE<3HS S^S (HiaEI ^ 

Oil 7ISShE^ Sfia^S M^Eifl 7121 g^SAi, 

7ia §2f AlOlL ?JEi!Oil l^i^HJ ?JE^! Sg^g ej:?m01 DilSEI ^Oil HiOIEIHj 7l&'g tSSW, 

mioiEioii im DiiaEi =szieh9ei= oioiEioii Mm^2.^ y\oim= sioiei-^ :?ia 

3ig mia2.s. 5h= M?ii^« e^EXii :'ie? &xi. 

S^»2. Xlllt^Oi! aOiAi, 

DHM^ib SEHS UHxiaOj, 2|Z| s,'!^ 313 ^4^2J BUEEl mm :7hXID1, H «I1 &2I 7;il2 BOI 

a TilOlM SgfOll COEFEW 4^EH?I- SIIOiEl^ i^^ WoH y|M<y S! ±±{<2[ S^EIDl, § 

stsej Diiaei msi im m\^7[ ss2J ?jEdOii °im g^aoi, nHiM(n£2)2i dxi aioiEi^ saiwi 

E?> BilOIAI E^?|g ^:iiM(self boost) 3.= Sl(local) 1= ^±E.m 2J?H M^ti- ?JE^SS 
S^£! DiiaEI lOil 7\^^\^ DiiaEI :6Mil (memory string)g *:7^S St.>*l-= m^S-^ti 

= gflWS SfEl 7121 gxl. 

g^tra. «i2t^oii sioiAi, 

^i-^l HIDi 4^Bg, 7ia DilEEl SOil S^S UIMdl 7ia CflOIEIOil tOS SSTSS ^gSUl, 

HIEAI2I ^§ Eroiag 7ia aioiEioii [OEH-noiShoi. oiiaEi ms. =s3eh9ei^ aioiEiOii 
^gsj^s 7\o\t[= TiiioiSha^ s^= uiMjS sgf 4iBg ym^ 2s ^s^s 

= &a)ai 712) sxi. 

g?S4. X^|3g^0il aoiAi, 

4.^71 7IS Bioi ^B^. ^ej biMflsi 2grorfe^7i 7ia aioiEiOii c&Eh ^§a^ as^ ^§ ehjis 
m, &7\ 7ia oioiEisi 7ia ai^oi 3^^^ TjgAi^i^ ^sss sh= gfi^s e^aai 7i 

2j §X|. 

S^t.^ 5. HI 3*^011 SiOiAl, 

^'?\ 7IS XllOi :i§2i 7IS ai^ Olfei-SI aiOIE17h 7IS£I& OilBEl ^Oil EHtHAI^, ^'■71 $JEA! 

S^^^y °!7I JHAISU- SAI01I OjOIEI^i 71^01 JHAjEIES, ajen uiEAiSi ^§ Ej-OISM flIOItf 
H, 4^71 4:g2J 7ia aiS aiB2J aiO|E17h 7IS£I= OiiaEI lOil CHsHAI^, 4^71 ?JE£! a°^£J ej7h 
THAIS^EI ±m AlZH 32^ *Oil OlOIEiSj 7IS0I JHAIEIE^, &7\ ti^ dlM>!£J SSf ^g EHJI9S 

?aoi9h^ 3!# ^g^ssh^ g^i^s &ajHi 7i2j §si. 

§^*f6. Jii|5t^0il S{OiAi, 

4^71 7IS im 4=BS- 4^71 7ia 2111 DiB^i I:^l0lE^7^ 7ia£i^ oiiaa ^oii chshais, 471 

?4E<3 2g^2J e.l7^ JHAIS^Ei ±g AI^H S2f ^Oil, 7IS EimOl aiOIE17h 7ISEI^ BiiaEI 
J^EI »aiS DI0IE12) 7|&'0| S^SjHS 3HAIEIES, /cjej uie/^oj 30^ g§ EfOISM XiiOiot= 
2!M Sh= g9l^'« &Eai 712) 

7. fJEi! S! HI Mid Oil 21 °I7^ SS-Oil IQSi Soh ^Sj^Oil ^SjEl £!SH?OI SShoHl, 3 SSh 
Og CD-Eh iiiaiAISE 22^01 ffShSm, ^irEflAI^E 22.^011 [Q-g OIOIEIM 7|2!S|-^ DiiaEI g§ 7^XI 
H. nd|E(na2)ej ax| laiOIEIM gAIOil i£it MOm B9\S. DiiaEI ^011 7ISSha^ g?l&^« &E 
SB 7|2{ S^aai OIOIEI 7ia gfaSSAI, 
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y\?i AIM, gjEdOil E^^^ 2}ymo\ wiaa ^chi ihioieisj tsoh^. 

^^Si ffliea ^^^^(roeinory string)^ DHM^^ SEHS HH«aDl, Sf^i" ^IS S^E! ^<^EJ DIIHEI 




A1EH Hi^At^ 2io^ EFoisM m\Em\ iQ^yxmtm. mieEi as =sziehsei^ liioieiehi 

^^*»- 10. 7;il9t^CKI SiOIAI, 

^^71 <:!!E-H yiEAjoj 2£>0| ^^y\ 7IS mOIEIOII [[fEf^SEI^ SgT fiS EhOia#, Ah^i :7|o. mioiEiSJ 
Sim aiOIE-i:?F 7ISEI^ IHI2EI ^CHI CHtllAi^, 4^:?! ^-IH^! oi:;^ ^HAI^^EI A|^^ 

^^tr 12. j\\]]tm sioiAi, 

^□1 n&ii^ ;haieie^, HiMiyHj sg^ Ewism TJiioi^f^ 5mf^ 2m 
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(54) \smo4^m ymmL^mm^mmn^iixs'toy'-^m^iL^-^^ 



m i^m (ifiEW) <-> 

^vuxmi:m^s^i^^-:f^izmtxmm^h. ^-m 
izmn^^ V- ¥mnEEcr>Jvu:^mit 2 o s ^ l . » 

C7)>'NVP;:^ll@{i. S&ai^^-r-rJ'*^ roxxj (x : 0^ 
) c^O^g-. 2 0^ts. ifv:[5]«^3 r i Oxj 35:i?> 
tt'lOjus. r 1 1 oj :i:^>«'2jus. riiij;5:iJ> 



"000" 



Vwn-H 

"on" 

-10O- 
-101- 

-no- 



0. ov . 

0. ev • 

1. zv - 
1. 8V • 

a. 4.V - 

3. ov • 
3. 6V • 

8. OV • 



• 0.0V. 

• O. OV • 

• 1. 2V • 

• 1. 2V- 

• 1. 6V • 

• 1. 5V- 

• 1. 5V* 

■ Vcc* 



SO^s • 
' ZOiia * 
> 20m* ' 
' 20iis - 
10/is - 
lOiiS • 
Z/i • ' 

' Oft* 



• 0. OV - 

• o. ov • 

• 1. 2V ' 

• 1. 2V ■ 

• 2. 2V • 

• 2. 2V ' 
» 3. 2V • 



■ O. OV 

• O. OV 

• o. ov 

• o. ev 

• O. 2V 
' O, 8V 

• O. 4V 
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( n ^ 2 ) c7)^ffix-:J'S:#?iJtC*>-:>'<->>'#^if 
M^iJtCi^^o^-ymii-O t 'J -teyHcH^atf J: ■p L 

mm. 

b- -y MS Sr ±iE» ^ 2.;^ r - l; ^^cflffi icfS^f 

;K?5f - -v ^--'I'Sr - HIS h <?5^a^-&(C J: o W # 3i 
JgcoiS^^ff ?r±ie»^3i;^x-:J' (CIS ic-e] 0 

otcUmifio Xof,zLtz:Lb 2:mi:-r-g.W«J»2IE 



its i dtc. ±ieiMtRb-<y MaS:±igS^iiA-r-:J'tw 
fci>fLT(i. ±iB'7-H*smEcoE|«iarai&*»'^m^i$lia 

iRb'-y vm^±%m%^^^n-'-'S'i,zm\^tzmmzWi^-t 

hi'^ ^y-/i:W^-thXof,zLtc:itin^b^Ut 
3 IBK^^'rail^^i^slBlgSSS. 

i^tTti. ±IB'7-KiSmff<OEPSnil?46*-^,m©«raig 

tc. ±fB3!tl?b'-y MgSr±iBS#a;^»^x-^'fc*5t7tm 
ElcfS^-r S -f 5 >:/^®Jffll-f * ct d tTt^ t Sr# 

7t:MOx-^'?rlB1i^S^^:y-b;l^5r^rL. nb'-yh 
( nS2 ) 0^ffir-^'S:M?iJt=**0'<->''#{aT;>t:E: 

r—^m^TL^-jjmxh-iX, ^^^^?im^mz^ v- 
vms.^zj^^xmmwsd^i^wm^titmsivyy'J:^'!' 

^itLX^-y VmiiXt/V-xmzmm^tLfzp^=^'j:x^ 
hy>'^**M9!lt:i2S$iiTV%|,tJ*fc:. |^-^T<Oj>{=e 
y-b;KO$iJffliy-h*<fta<ov- KISitcioT^^^ix 

b «:fflV->T±fBn b*-y h < n S 2 ) <n^m.f-9^ 
M?iJtc*»o'<.->''m{2T';^^ y-b;Ut:S^32=tfi: 3 L 
1 5rmt -rSiSS^TIBSJt^^^^tt^l+iBe 

|fe<^)^ * y -fe;!^ ft^tSJR b' -y h 18^ ±iB§# a 
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-v V - his t (O^MH^-^iz i T ^ W 1^ 

0 t^cd 1 5:!»sai:-ri>»«ja8ieiico^»^i±^ 

cOgH V 1 -r - ^' *^^» # ji * tl S * li -fe^P A> 'c* Jil»:-r - 
J; 0 ±fBSS?t- y MaSr± 

V\m- ^ J: 3 L 7t C: i: t -r S it 1 . 1 WSL<r> 
[00 0 1] 

loc3D>^i;-feyHc2h' y hlU±tfO#ffl-r— :?SrlB1tt- 
I, # (lM«0^»^tti|i^f<siB1)l^atJ X lA-eo-f - ^' @ 



[0002] 

[fia5(^fit«}] iS^, ^-afBII^S^^N-HT-f^^'^ 

■ ^|S«ggg^}j|^fflffi$8tst§^{-t5(ti,iBfM<*t tX 

^|g^^fflf6e^«it:!B1i^ST'S> 0 . ;^SiJLT-E-<0^ 
^: U -fe/UO}iig?Mf«*J J: t^fi|jS*» <^>NORSi:NAND 

^^mmms^zi5\,\xi,±. mco^^u-t^pcstL 

TfOj. r 1 J o2Otf0«S:i:S7---;?$:iet&^|,2 

(0:k^S.^\:<r>W^lzi^ 1 fflO;-* ^: 'J -fe^Kc 3 fflJjUi 
(2b'-y hVXt) 0^ffl7='-i5'^iE1i-tSV^;bt9>6#ffi 

ao^»^1t^^«slB1^S*^ffiSg$<xTV%|,. 
[0003] ^(^J: 0 ^^fflS<^^f61t¥««siE1Sil 

SfcLTJi, fiaj;c{4\ im<r)^'f:'J-i^?uhyyiyX^'i,z 

2 t' y h*>^>^ 0 4 t -l.x-^' Sria«-f 1. 4fflS«0 

yi^';^^'tc3 b'-y 0 SfiS^ i: §7-'-:?^iB1fr 

l>8<BS<7)NANDS7^-yi^a.P<^:'J^i:*<fc€). II 
8fc, 8<SS«0NANDS79-yi^JL^^:Ut*J{t*J< 
^ U -fe/P h 5 >->'';^ :5' CO L # V ^ffimjlVthco^Ji-^fc r- 

[OOOAimSliZ^-tXoiZ. 8fflSiONANDM7 

#v^fiiflffiVth{4. rooOj. rooij, tqi 
Oj. roiij, riOOj, rioij, rii 
0 J , r 1 1 1 J <^^^^^fHmizfim-ti> 8^ (■» 

^7'^^0) ith. 08 4^, VVF1.VVF2, VVF3.V 
VF4. VVF5, VVF6, VVF7 (4#*t®lc;*JjC-n>'<.U Vr-i 

RDl. VRD2, VRD3. VRD4, VRD5. VRD6, VRD7 (4#^^(C 

m-. ^<r)±A-mmt. vwr >vm >vvf6 >vrd 

6 >VVF5 >VRD5 >VVF4 >VRD4 >VVF3 >VRD3 
>VVF2 >VRD2 >VVF1 >VRD1 b^tl, -fft^mf 
ht. VVF7=3. 8V. VRD7 = 3. 6V, VVF6 = 
3. 2V. VRD6 =3. OV. VVF5=2. 6V, VRD5 
= 2. 4V, VVF4 =2. OV, VRD4 =1. 8V, 
VVF3=1.4V.VRD3 =1. 2V. VVF2 =0. 8V, VRD 
2 =0. 6V. VVF1=0. 2V. VRDl =0VT'* 
-5. 

[0005] -fSUZ. ^ffia<7)N ANDS^ 

LT, ^^s<^'f-i!'i,zmtxt'"/hisim 
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•yv-i^^UOiS-^, mMmzii. us (a) l,Z^.tX 
•y hiiflffiSrOVic, m^&^f-iS^*^ roo 1 j e^Jf 

1 0 J <ois^ot' hi^mjES- 1 . 2vir. 

-^-i^ roi 1 J <7)J©^<Of-yhiS«E5rl. SVfc:, 
m^i2>^y'-^'tfi r 1 0 0 J <0«^<7)b-.y hil8«ES: 

2. 4 Viz. ri 0 1 J oj^ob-y 

htamffiSrB. OVC. «#3i;^it-r-^'*i r 1 1 0 J CO 
r 1 1 1 J coJ®^cOb'-y hUmff^S. 0 V{ciSSt-ix 

[00063 

[0007] ZZT. 095r#Bgtr. 

9>yi^j.>^:l>lCfc(tl)^*U-b;Ui. 7D— f-f 

y-h (FG) t3j:r/a:yhn-/uy-h (cg) 
IS]— ^7^o> ^: u h 7 > v'';^:J'**^^aco'7- h'Saic J: 

>-) (iSiJ?h7>'i^'X:5'DS$-:)>LTb'-y hJSBLi^ 

-:^msLtmm^tLX\^h. -?-lt, ;><t';-t;L'h5 

-HISlWL0-~-WL7i:«e$^l, Si»?h7>'>''X^'D 
S:?)^- h*f K U-f yfflrStR^'- hi»D S G t 

[00 083 -feyu77'->^h?-fflv>3ts#a;?pi*^ic*j 
'^Mcigjgsn-i.i:*^, y-^ffl!isti?y-MSssG 

(55€flE**GNDU'>OUC|5^$irS. Th'u;^ 
ixfz b- -y h ii;«^f tcJEE t^cmE VBL 



§ ix;t b y h 18*5 7* U ^ + - i^' K;P<7) t * 7 O - 

fzimi'?- (09 izuk-rmx'U'?- KiawL4 ) 

^'f-tfOffStRV- Ktg*5»l'a;^>'N-;?.®EVpass ( < VPG 

[00093 Zcot ^ . m^jL^'f-i^im^m^tm 
t (M^S-i^'f-^t^ I" 1 1 1 J ) <r>^^>J-t/\^hyy 

Uy^iDYU^ ym<r>m.tRhyy>'X:$'DSI,zXr,XM 

[00 1 03 L*>t^*>'<9. ■fe/P7 7'-Xh^;t{in- 
tc;tft^$ixl.^^i6. b>y MSB L$::n-L-C^*UXM; 

mmi. ^ t u X h 'J ^'rj'co ymcr>mR h y 

;^^'DSfc:J:-5-CVcc-VthDSG (VthDSG {iMJRb? 

y=jx9i>s<7iL^\,\m:m.K) ^mm^tih. l/sj!)*^ 
X. m^'3^?*-^>>z\^ 'V vmBi.{,zmwx^^hn&<7i±m 

«i> Vcc- VthDSG A^^jV-v'VSr^TtmE. mUi 
1. SVt^arS. 

[00113 ^7t. ^{^<0NANDS75 yi^jt^t 

^'{cJCtTiS^Sixi.b'-y MSSE*5St'3i;^(^r-:7i: 
lS<rit**;S5UTV^Sii:**M* tv\ L*»U=Sr**<5, 
8ffia<0NANDM7-7-yi^jL^tlltc;i3V^T{i. 8fi 
05 -y f-HIKSr b -y h tSSPis^J-O b -y ■f-^^JRtf>S^^^SA< 
iiht^»). amWfcJi, *i=a;^i^-r-^'*< rooxj 
(x : Otfcfil ) 0*^c7)b-y hJSIEJE^OV. S# 
f" 0 1 X J ( X : 0 tJtti 1 ) OJl^cOb 
•yM8®I5:VBl. r 1 Oxj 

(x : O^Tttil ) <0%^COb-y hSI«Ei&VB2, » 
%Th!h-'f--5'ii^ r 1 1 0 J 0^-&c7)mE$:VB3, 
3i;VT-^*5 r 1 1 1 J c7)ii-g-<7)h' y hUmffiSrV 
cc (^'trTt'L.. VBl, VB2. VB3(iOVJ:0:*:#< 
Vcci: D'h^v^^BE) tv^oTtA^tc, mL<r)T—!^i,z 
S^LTl owb-y ^iKmESri^^•r*C:i:*^^T^5i^T^r^ 

(00 1 2 3 Ltz-b^-iX. ZtltX\ SfflSONAND 

tima (b) (c^iatc. s#a;^^-r-:J'*<roo 

xj (x : OtfMl ) cOi^-^Ob-y hiS®E*«0V 
Stt2=;^ff-:^'AJ ro 1 xj ( x : 0 1 ) «0 



f 
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r 1 0 X J ( X : 0 tfzli 1 ) c7)i©-^<0h'-y MSSjE** 

;^i$rff -5 J: -5 (cLTt 8<^<0N AN -y v-ju^^: 

COO 14] 111 Oti, $fetC2|s:|SiiiiaAt::J: 

^-r. 01 ofctjv^T. 4$-^i 0 ui^^ u-fe/uru-'f 

SrS^L, «F-f-l 0 2{it'-y hiK«JEfl*III88^*-r. 
[00 1 5] 121 1 Ol,z^-tXdl>z^ ^tD-fe;ur^^ 1 
0 1(4. 0iJ;iK. 7D— r-r >-^^y-h (FG)fcJ:lf 
3>'ha-;U^-h (CG) Sr^tL, ^tl^tLt^St:-'/ 

-yP^r'- h *iitiic7) >? - K«i W L 0 ~W L 1 5 l^itgg $ 
iX3tP< * U ;^ h y A 0 ~ A n i 0 iti^SilT v> 
t. =3r*3. 01O{C*3V^T«. ;<^:y;^hU>'^^A2Kl 

[00 16] :<=tU:^hVyyii. ^^rU-tyUh^^-v' 

tt. jSt)?h7>'>''X^DS0<0HU>f >'*«b'-y hlRBL 
OtS^^^lTV-i^. — D-b;l-h5>->'';^5'M 
0-0 <OV-;^*^:Stf{b7>'i^';<.^'SS0iOh-U>f 
i^$ix. S!«?h7i'>''X:5'SS0<^y-X*<y-;^ias 

0-0 ~M,6-o«o3yho-;py— h*^ H 

«IWL0~WL1 5i:«i^$fT.TV%S. |S)«tC,'^^U 
xh'j:/^^A 1(4. ^^:U-fe;i'h7>'i'';^^'Mo.i ~m 

i6-iC7) Kw-f h 7:^>''x^' D s 1 <r>v-^bm 

BLl tSig?$tlTV»^. — ^(^V-^fUh^^yi^X 
^Mo-i oy-X*iaJRh7>'i''X:J'SSlc7)HU-f y 

-H1SWL0--WL1 5t«igESitTV^4. CCOidC 
^^:U;^h'J>i/A0, Al t«-^i:*<i$eE$it. ft&O 
;>{ ^ y ;^ h U y^^A 2— A n tcM LX t> |3^«<7)^^|8^ 
fcSilTV^S. Ltiifi-oX. p<*'J;^hU>'i/A0~A 
nO— SS?h5>'i^';^:J'DS0 — DSnSrjTLT 
h'-y MilBL0~BLni:Jg3i$ix. ;><^:'J;^ h U ^-^^ 
AO— Anc7)ffijig«4. S!Rh^>'j^';^^'SSO~SSn 



h 5 yi^'X ^' D S 0 — D S ncoy- hJ&^ftiicO K U>f > 

^B!ls^Ry-hSlDSGt^m^^^. stRh^vi^'x^s 

S 0~S S noy- hj&^J^ilcoy-JXffflSS?^'- hiSS 
SGi:^|g§iXTIr->S. ^^:'J-t;UTW"f 1 0 ICiSV^ 
T14. ±3*<^J;a'5rJ<* yxhUy^^AO— An*<M5i| 

[00 17] b'y MIBLOfcJ:t/BLltcStJSLTS 

{fo^tTV^^b'-y himff^^IlIBSl 0 2{i, n-?-^* 

i\^mosvyyi^x^t^h^j:hVyyi^x^n\ 0 1 — 

Nl 1 1, -Y>'M'-:?(7)Aai:^|sl±5:i^-&L-C'5rS9-y 
^[11S8LQ2. LQl, LQOfcit/pf-V^VUMOS 
h7>'i^'X^'*><o^S h5>'i''X^'P 1 0 ItliDfilfiS 

snrv^i,. ^j'::. b'-yMssas&tniKi 0 2*^4, 

>VBL1, VBL2, VBL3*^^aj$<XTV-»S. 
ONANDSr'^-yi'i^^i'JtCtJl^TJi, 5>y?-IIlSS 
LQ2~LQ0S:-i-tf 10(73b'-y hiBl®E%4feIlI»l 0 
21C^LT 23ts:<0b'-y 

(b'-y hJIshared) 2:S5-5t:v%&. ^fc, b'«ybi|gBL 
2mtC«lG-r'&b'.y M»«E«^llI»t|Sia<0,«figi: 

[00 18] b-y Msas^nissi 0 21:^0, 

a^^mc, ##3a=;^^T'-:J'tcJJ5t/cb'<y hi^mff*^?6^ 
-etT^b'-y hilSmE*«b'-y h^BLO. BLl2rai 

[00 19] b'-y M|BL0fcy-KSAi:<7)^{::{4. 

>'';^:j'HN 1 0 1 teit/HN 1 0 simm^im^fix 

V^l>, ifc, b'-yhiKBLl t/-HSAt<oraf::«4. 
^WjE<73nf-^;f/HVIOS h7>'i^'X^'*»^>^-i> h7> 
v'';^^'HN102*5j:tXHN104 3&*it?l|(C«^M;^ ^IT 
V^S. h5y>'';^:?HN 1 0 1 , HN 1 0 2<7)y-h{C 

1 OStoy-htcrHl^X-fn-Hft^Ai B*ifitjg$ 
h5>v';^:^HN 1 04<Oy-hCrHU;^x3- 

[0 0 20] b-y hiSflffil^dlKl 0 2^CfcV^T(4. 
y-KSAi:«ii«EVcc (Vcct±mJf3. 3V) <7i 

«j&7^yi:c7)Sicb7>'xx*'P 1 0 i*-'ffig!$n-c 

V^l. . h 7 y=JXi^ P 1 0 1 <oy- htC(±©Jffllfl^Vre 
f ^.t:.. J-)^SAtW^^^yt(7i^ 

\,zVyyiy::K9mo itimw.^fix\,^h. Y^y-Jx 

:J'N 1 0 1 ny- h\.zi,mmm,^D i strnttk^tti,. 

[0021] t.fz. b y h^mE56*II18l 1 0 2{CteV^ 
h7>'>''X:J'N 1 0 2c7)h'^-f >'*V-KSAt 
ifgE^ilTV^I,. h^^-S^'X^^N 1 0 2<7)y-X*ih7 
yi^X9ni03. N105. N107. N109<7)K 
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h izummm^ pgm tmi^ $ n •& . 

[00 2 2] h^y'JX:}'!^ I 0 2<^V-Xbim^^ 
ytc^miZhy^i^^^^Nl 03. N 1 04*Mt?iJtc:ji 

mMsm^y-^ yyBLi iz<r)miz}-y>i^x:^N i o 

5. N 1 0 6*«ii:?iHcg^igg$ixTV^«>. hyy>'::x,^N 
1 0 2<oy-Xi:b'-/htlSflE«l&7-f >'VBL2i:C0 
SlCh^Vi^'X:}'Nl 07, N 1 0 8*«lI?iHc;tg^$n 
T>.^i). h^yx^^^'Nl 0 2<7)V-;?.i:h'<y b^mE 
fitJ&^-f >'VBL3i:<0iatCh9>'>';^^N 1 09 , N 

110. N 1 1 1 immzmi^$tix\'>h , 

[00 23} 7y^[H]S§LQ2, LQl. LQOit-^ti 

^tiMmy- K Q 2 . Q 1 , Q 0 fc . ^(OKmi^y- 

H/Q2. /Ql. /QOtSr^LTV^S. ^rtJ. /{i 

[00 24] 7-y^IIlKLQ2<0S:feiB1t/-H/Q2 
J±h5i'>';^:J'N 1 04, N 1 Oeeoy— 
ix, te'tf>'-KQ2(ih7>'i^';^:J'N 1 0 7, N109 

'lty-hVQHi:h9>'>'^:J'Nl 03, NlOStoy 

-ht^igg^fi. fe'tiy-KQi{ih7>'x;?,^'N 1 0 

5, N 1 1 OtfO^'-htggg^ixTV^S. 
Q0<0RteiS1ty-K/Q0«h9:^>''X^'Nl 1 ICO 

[00 2 5]ai:tr. dOSfflSONANDS^^-yv-j. 

[0026] »#)i;^i^iw^<?)B(ii::{±, mmm^PGMiji 

Nl 0 2*<:t7$il. b'-yhtaBLO. BLli:»#)2. 

ft-^D I S*V\-^ ( VccU^l') (w. *IJfflIfi-^T 

RNtJit/TKUX-rn-h'li-^A i B, AiN*«(V 
cc-Vth) K;Kcig^$ixTVi§. Zc^t^hyyi^ 
;i.^HN101, HN102, HN103. HN104 
aXl/hyyJyt-^'Nl 0 l*<5j-yLT </ i: lei 

mt^y ^ y V B L 1 Jimffiv B 1 (C. b' -y 

^-f >-VBL2(iUEVB2(C, b-y Mlflff«»&7-^ 

yVBLStimJEVBSl^^^^^XTV^S. Zilh<7)m 

EVBl. VB2, VB3(iOVJ: 0;'c^< Vcci DW^ 

$ v^^SX'h 0 . -WSrftff .5. i: . SEV B 1 = 1 . 2 

V, ieffiVB2=l. 5V, «EVB3 = 1. 5VT* 

I. 

[0027] CO«ffiT'S#a^*W$*t:r>:J^tC 

ii. s#3i;^i^T-^'*«T-^'>'N';^s-:n-tTb-.y hsmff 

56±IHISS1 0 2O7-y^lllSSLQ2. LQl. LQOtC 

mi^^ti. -euT, -e(0§^ji;^»^x-^'*^5 y^iiis&L 

Q2, LQl, LQO{ClX0a^ixT«j^$iXl). -f-cO 



f*, flWfi^D I St^a-l^<Jl'lzm<0^x.htL. b' y 
MSBLO. BLl*ifgll!!7^>i:«]0SI$ix.g.. -f-U 
X. ©jePfl-^TRNfcit/^r h'fi^A i 

B, A i N7tp'VccJ'XhO0f^<^>'N-f 1^<;K P 5 
V (B!;^iaJU^OV^-:^^-e5— 6VgJK<omE) U'^ 

$iJfflIft-^Vref ttia-U^Jl' 
(GNDUKjU) l,ZWL^$tli>. ZtliZj:*). :^b'-y h 

til*«Vcc{c^$itS. i^i:. U-fe;l^TU'f 1 0 1 

xmmsiy- mss sg*«gnd v-<;H=is^sns. 

A-JVC H 0 fc<J:lX^ ^ 'J h 'J >-:/A 1 (0;^ ^ 'J V 
9>'>'';^^<7)f-^^-.;l^CH l(i. (Vcc-VthDSG ) 
5E«$iX«.. VthDSG {ijStl^h7>'i''X^'DS0, DS 
l(OU#Vr%€mE-C'*)*. 

[ 0 0 2 8 ] -ecof^, rh't-x-rn-Kft^Ai B, A 

*iJffllfi-f-Vref *<b-y hlglB L 0^:i:'<0'J- 
^'mSS[S•1im■-&;t'^t<Ol^^: h 5 vi'*;^^' p 1 0 1 

fc V^)V(rMS. ( finjx {f 2 V ) lets 

^$ix«.. iJt, rKu-;^'r3-Hfi-^Ai N*io-u 
'<7KGND^'<7P) fciS^^ix. h-5>'i^';^^'HN 1 
0 4*i:t7ttffilcW'5mi.^iX. ^NSiRMcO b y MSB 
L 1 *iVcclC3t«$il7t«t^T'7 ^ y^ttSlCffi 
'JXMJ>:/A1(50^* iJ-fe/Uh^yj^'X 
:J'<^f-Vit^;l-CHl*< (Vcc-VthDSG ) fcftJtSn 

[ 0 0 2 9 ] LT, -^B#iaMm, $iJffllft-^P GM 
V^MzW&^fiXYyy-JT^^'^l 0 2*<3i->' 
tCW'?^i.'c>ixl>. CliO^tT', jMtRb-y hlgBLOi: 
b-y M^ISE^lHlK 1 0 2 i^W^^tt. StRb'.y h 
tSB L 0*«S^a^x-:J'lCiS t!t«Et=lft^$fT.S. 

[0 030] S#5i;^^7-'-^'*^ rOOxj (x:0*!t 
<i 1 ) <7)*|-&Wi. h7:^>'';^:7Nl 0 3. N104*< 
5^yL, 01 OtCfcV^TPATH lT*$tLSmSi£K7&* 

b-y hISBLO (iitifi 7^ ytJS^^^fl?., 
L/v:**^T. b y h^BLO±Jj:I/y<^:i;;^h'J:^^^A 
0OP<t U -feyUh 7>'i^':^^'<0f--v:t-«-'l'CH OJiGND 

[0 03 1]»|!a;^ix-:5'**''0 1xj (x:0t7t 
« 1 ) <OJ©^tC»±, h^yi^'^^^-Nl 0 5. N106*< 
?ryL, 01 Ol::J3V>TPATH2'r-*$*i«.^8iE88*< 

mSiX. b y hISB L 0{ib>y h^®Efi|}&5-Y ^V 

BLlt^eE$ix*. b-y h^BLOfcJ: 

t;f;<* U ^ h U X^A 0 "J -fe;!^ h '^yi^X^n^ 
^^)VCWO\ms.yBi (=1. 2V)tcSi:«Six 

[0032] m^Tkifi-'f-^l)^ r 1 0 X J ( X : 0 
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til) e^i^izti. h^^z^^i^^UlOl. N108*< 
:tyL, Ell 0(CfcV^TPATH3•C•^$^^2>«:g£^&*^ 

Bf^^n. b'-y hiiiBLO{ib'-y h$si:jEE«*&7^ yv 

^;t>;UCH0{±mffiVB2 ( = 1 . 5V) C2ftm$ii 

[00 3 3] Si^iiPJi-f-^'** r 1 1 0 J (x:0^/:: 
til ) (OJ^-^tCli. hyy~yX:$'N109. NllO. 
Nil l^ijtvL. HI 0tc:tJV»TPATH4T-^$iX 
hm^mW^^tl. b'-y hiSB L OJib'-y bSl«Eflt 

B L 0 fo ir/^ ^: 'J ;^ h y >'j?'A 0 iO;^ ^ U -b;l' h 7 > 
>''X:J'C7)f-^:tvl^CH0{i«EVB3 ( = 1. 5V)(C 

[00 34] St^a^T-'-^'** >■ 1 1 IjtfOig-^ 

tcJi. «SiK«^?^^$ixT. b'-y hi^BLOti, Jgtfi^ 
^i'tJitXb' y M|«»&7-f WBLl— VBL3<0V'> 
■rillCtjgiBg^n^V^ t?t*»'-:>T, b'-yMgBLO{± 

t u ;^ M» >'^^A 0 * u -b/u h 9 :^ v'';:^ ^'o^-v ^ 

/UCHOtiVcc-VthDSG 

[00 3 5] ±^LfzXolzMtR^tifz:<=f:VXhVy 

^Aotmm^tix\>^hM^\i''7 hsiB Lo*<»^a;^ 

WLl 5«03*>. St=a;^>it^'<.->''i:§ixSStl?'7- 
^l-0^^il»?V-HII**»#3i;^^y'?X«EVpass (<VPG 

[00 3 61 c:cofc§. s&ii;?^-f-^'3&* r 1 1 1 J 

r'>7— y — K>'N>fAh>'4^Uy^( Fowl er-Nordhei m 
Tunnel ing : mk YnW^^iV^) 3SI&*^iac: 0 , f 

r 1 1 1 J (r>yi^^J-^)Vhy-y=Jx^f<7)^->T^^)i'iiXV 

nmm.m<r»i u x v u a i ^ -b;p h 5 

^DSO. DS llCi-^Tb'y hlSlBLO. BLl*»/i> 

WOiSi^^i. v-Y^t<r)^s^^i<zxnim^^^^^ 
mzy—:^V^ix^ Z:ti^<D^^V-^)l'hy>>':^^iz 
»i7'-^'«OS#a;^«.*«=5:$ii=3:V^j: dtc=6:-:)TV>S . 
[00 3 7] ±m(Oioizmm.^tLfc8micOHAliD 
a7 7-yi^A^^:'JtCfcOT{i. Si'a;^^^'<.^K50^^ 

ji;^T-:$' ^XT^-yr'fetCtf^atf^^KJt'^T 

[00 38] bZ^X\ jiS. NANDM7^>yi^A> 



t'jfcfcv^TJi. »#ji;^iiaf^i^fc, ss^v-mfcit 

m'Oj^L'^'yZtlzX'O. :>(=f:V-i:Mz1cjLXr-^i: 
4m;^iz^mLxm^j2^tsXo^Zttf'ffh1xX\>^h. 

z<oxo^m^T2<^indm-^izii, m^jh^m^cow] 
^crmmmmz^&L. ^^^zm^eoxT^-yrmx-m 

I SPP (Incremental Step Pulse Progranuning) 

[0039] L*^L^A*^>. ±KeL;t8fflSc7)NAND 

«-^(i. aS!W=5rb' y hmWbmmcO^z'-y MSBEi: 
<?5il**«t:^#v\ m^jL7*-'f~^1fi r 1 1 0 J 

*< r 1 1 0 J <o^*u-fe;w<o3^>s#a;^^a[S3&<etjS 

f-:?*^ r 1 1 0 J co*^<oaffle<}^b'-y hISflStSI 
mii^hm^^^^tfimh^tihfzih. f—S' r 1 1 0 j J: 

^nE-^mnsisytLx^-^h, z<^ii^m^ji^ 

^-^if r 1 1 0 J <?)«^<?Db' y biSflffiOSiSilfcll 
|Sgc7)<ai:tf0ll{i3. 6-1. 5 = 2. Z<r> 

a«(f<«: 1 s p p<7m^<ry^\tvm 1 7 v-e 

[00401 L;t*<->T. Z<rm^<r>nm,i. b'-yhta 

micthziL\,zhh, 

[004 1] 

(|gHSrP;y{-r«./ii6<0#S] ±feBWSrafigt-i.^>:y) 
(c. i<?336BBcOlBl<OjfgaB»i. V-Kt8t5j:l^b'-y MS 

v^ffimS (=JB tJtffiOx- 9 $-fE1tt ■& ;^ ^: y -b/l/Sr W 

n b* y h ( n ^ 2 ) <r)§>^f-9^m\^z1i^'0^- 
ymfflT-^ t y -b;W3S§atJ J: a tc t7t:^»lT&tt^ 

mi'(^m.x'h'>x . $#ji;^i6f^B${c. v-hisic/'? 
»#3i;v$rfifv\ cioi^. «^)i;^^^^^?5p<^y-b;^^c 
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[0042] :i<0^m<r>m 2 «0%BJJi, V- K^tJ ilX 
-fe^USrifi- n h'-7 h ( n ^ 2 ) eo^fix-:? SrM3?iJtC 

[0043] zco%mizii\,^x . ^»^i4^*teii^ 

n-;l^>-'- h ^iS-f S M O S b 7 Vi^'x rJ'**^^^ . 
[0044] C:<7)^BS{CfcV>T . ^*ll14¥««slB1^ 

mi>zX':>xmm^tif.ih<7)X'S>^, .rcoJ^^. 

Xh5-fflV>Tnb' y b ( n s 2 ) cO^fflf^-:? SrMJiJ^C 

[0045] mrtc, zco^'m<^mmiz-o\,\xwm-r 

[ 0 0 4 6 ] E 1 ^-Xn. (Symp. on VLSI Circui 
ts, Disest of Technical Papers, p. 168, (1996) ) {C 
^$ixTV^§. NANDS7 5-y v-i^^rUtCfcV^T I 

fflWEvth (V) i:m-t, mtwtjv^-cti. v-Htsm 

EECi^^JU^^^i 2 M s ^ 5//S. lOjtzs, 20Ats, 

5 Oju s t Lti^-^coL^Kmmaythcom^mfj^mh 
x'^^ix. ii»mi}<mMX'7p^tix\>'>h. v^-m 

<0%&t. V-K«lfBE<Ol5(J«Sfii{414. 5Vt-S>0,_ 
[0047] miO. NANDM77-y>'i;<t'J<0 



EVth(^i^7 (±#4) t^iz^ < . ^tiimcomt 

[0048] 8fflM<^NANDS7 9<yi^J.> 

[0 04 9] 8fiiMiONANDM77-y i'J.^* 'JiO^ 

2i,Z7rmoiz. rooOj, rooij. roi 
Oj. roilj, rioOj. rioij, rii 
0 J . r 1 1 1 J co^^-:f^\HmzMm-ti> 8^ 
7|j7~^^0) EI24'. VVFl ~VVF7 tiXlf 

vRDi ~VRD7 ii. ^^t,zMm-rh^vyr^m¥^ 

VF7 >VRD7 >VVF6 >VRD6 >VVF5 >VRD5 >VVF 
4 >VRD4 >VVF3 >VRD3 >VVF2 >VRD2 >VVF1 
>VRD1 )X'h^. -m-^mf^t. VVF7 =3. 8 
V, VRD7 =3. 6V, VVF6 =3. 2V, VRD6 = 
3. OV. VVF5 = 2. 6V, VRD5 = 2. 4V, VVF 
4 =2. OV, VRD4 =1. 8V, VVF3 =1. 4V, 
VRD3 =1. 2V, VVF2 =0. 8V, VRD2 =0. 6 
V, VVFl =0. 2V, VRDI =0V-C-*S. 
[0 0 50] C:c7)8fflS<0NANDS77-y i^jL.P<^:U 

{zi5\^X\t. ^ivyy-:KVt.fz\,ixi—i]]\'-\i)Vy-/- 
X h Sr#i.^<ttl{f. m«W=Sr»?'ai^i^^cOb'.y hism 
ffi4> Mi-tf. 02 ( a) ic^-Ti'itC, St^a^T- 
rOOOj <0%^, OV. »t:a.^T-:?** TOO 

1 J 0. 6v. «g'ii;^T-^'3&^ ro 1 0 J (7) 
1. 2v, s#a;?i^T'-^'*« ro 1 1 J <7)*&^. 

1. 8V, »§3iA-f-^'*^ r 1 oOj 2. 4 

V, Sl'ii;^^?-'-:^** r 1 0 1 J <n^. 3 . 0 V. S 

r 1 1 0 J 3.6V, 
7-'-^*^ r 1 1 1 J (7)%^, 8VT-*)I>. 
[00 5 1 ] Hl^tCti. Cl<08iiffi<7)NANDS7 7-y 

yUOf-v^-zw^b'-y h^*>^>^OglL-C, V-mtcO 
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\i. mnm2 (b) c^-riotw. s#a;^T-^'*< 

roOxj (x : O^TtJil ) OV. 
f-rJ'*^ ""O 1 xj (x : O^Tttil ) 1. 2 

V. S#3i;^»iT-^'** r 1 Oxj (x : OiiTcJil ) <7) 
1. 5V. r 1 1 oj co^-^, 

1.5V, S^a;^^7-'-:J'*^ r 1 1 1 J Vcct- 

[00 52] Jia<508ffiS<7)NANDM7 7 •yi' 

1 0 J ^x-^' r 1 0 X J ( X : 0 tfM 1 ) SrH^S 
;^iK;W<75g|?V\ X-;? ro xxj (x:0^;^«il) 

r 1 1 0 J ^f-^ r 1 0 X J ( X : 0 

* ;^^ti 1 ) SrSt^atf^^cob'-y hiS^jE*^llfg<0«£E 

[0 0 533 tfz. ±ai<?)8fflS«0NANDS77-y>' 
jL ^ ^: y tc±3 V ;>< * U -b/Ut^T- ^' S# atf 

[0054] tfzt^-ox. m^jk:^m^i:mm-r^±x 

[00 5 5] tZ^X. NANDS^^-yv-JLP^^ UtC 

Hi^mE^EpanL. '<->''m{4T-.?<^ ';-feyWcf-:?«0 
«#Ji;^iSrff'3 iotcLTV^S. L3t*^'r)T. Utiles 

/•<;\^xi,zJ:'jX:^^V-^MZ^-^<o9^j2^^fT0i% 

■^ii. m^'7-\^mizK7-}imm&tf^ma^iixh. - 

^mSiii^ ^ U -b Mzii UT -f - <0» # a^7!i«^: $ n 

Uirrs V- HiK«E<o-'^;uxi|iJ: LT-^Jf J: 

[00 56] -t^ri?*?, i-r. S#ji;^jk^^<0^^ 'J-fe 



^V-tMzMl.X'no(0}:.mmi,z. -t/uyf-xhtfc 

a ^ p< ^ 'J -b;W5 1' . »S&W=5r 7- HSlS 
[00 57] ZZX\ V-m«ffOlUEffl*«^LV^fc 

(A) 2 0AtsCO*^t 1 0MS<7)^^bcr)m: 0. 7 
V 

(B) 2 0/>(s<7)J^i:5^tsO*^t<7)||: 1. iv 

(C) 20uscr>^t2Mscr)^'^t(r>m: 1. 7V 

<7)>'NVU;2.l|i$-2 0// S t-ri>i®^«, ±iliC7) (A) — 

[0058] mmizm^v- Kiatcenarr 

^«M^§§a;*i^<ot'y hisigff$-02 (b) tc:^ 

^V-h'SimE<0>'-?;UXifigS:, 0!li.Jf02 (c) fc^-T 
J:3i6^-t«.. -t^^h-h. 9%ih^7—^ifi roxxj 
(x : O^fctil ) c7)%^cr)^S&W^r'7-H^IME<0>''C 
>V'X^^20MstL. 9^i3^^f-:f*^ r loxj 
( X : 0 1 ) c7)i^<7)|IS6W^rV- K^UffiO^''? 

1 0;u s fc »#32.P;^T-^** r i i o j <?5 
^^(^m^^'j^V- h'JSmEcO/NVUXilB?: 2 /X s t-r 
»#ji^^-r-:J'*^' r 1 1 1 J cOi©-^tcii, H 

- K*imE£7)>'NVl'Xili(i 0 At s T-fc . 
[00 59] ZZX\ S#a;^if-:^** ro xxj 
(x : 0ii;t«l ) <OJ©^<OS^W^V-Hi»®E<0>''? 

)u:^mi, mmizmiR'7-m^wi}a-ti>'7-mms. 

roxxj (x : OtTtlil ) <^J©-^{c{i. v-h'tsm 

jf&$it.|.. >r/xC«tT. S#Ji;^^T-:J'*< ri oxj 
(x : 0^7t:«il ) r 1 1 oj (O^com 
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»#)i;^^r-^*^' ri Oxj (x : OtfMlX^ 
i^iZii. V- HI8«a$rA*>±ffC*»<^ 1 0/x s gas 

ri lOj co^^lcJi. $^>lc8;usgi§^ (V 

- Hli®E5:i:%±tfC*»^. 1 8/z sJSjSt^) tcHSW 

[0060] ::c7)J: ^{c;, ^iSM5im#a;^iB#<7)b'-y h 

ts«ffSria2 (b) iz5^-rj:dtis^L, 3&»-^. mm^ 

BE) (i. lM<r> (A) ~ (C) eoraf^tcS-r^V'.-c. 
c0T-^'C0«#a;^^B#raSr 2 0>u s t tJtit^tCl^Sl-r 

02 (d) t;:^-rJ:dl='5:S. "T^i?-^. 
Ti-f—^ii^ r 0 0 X J ( X : 0 1 1 ) «0*&^c7)J^» 
t' y hiS«E{iO + 0 = OVi:=5:i3. S^Jii^T-^*^' 

r 0 1 X J ( X : 0 ii;tJ± 1 ) <0*&O^®b'-7 h^lg 
E«±l. 2 + 0=1. 1V):.ts:'0.M%^k^^—^if 

riOxj (x : 0^/cJil ) <0*&(7)gi»f -xMim 
E»41. 5 + 0. 7 = 2. 2Vi:^r'3, S#5i;^^T— 
*^ r 1 1 0 J c7)i®-^com»t' -y M8«E{4 1 . 5 + 1 . 
7 = 3. 2Vfc:3ri,. 

[0061] J:<7)i:#CDa«W=5:S:^a;^i^cob'>y bgl 
«Eh}^^t'-y MS«fft<Oll ( (a) - (d) ) Sr. 
02 (e) IcS^-t. »#2=;^^7'-:J'tCJEi:.TII 
3»W=Sr V- h'l8^IEc^^^V^XlIiSr$lJfflIt-* J: p ^rC: i: 2: 

i: tfv:^^) , Sisw^t'-y Mgmfft^»t--y v^sm. 

1 0 J <r>^Xlh •? , t'«oa«W=5rt'.y MUSE 
i:^^t'-yhiS«attOlH4 2. \VX'h'>tz. CliXtC 
MLT, 02 ( e ) iCS^-fJ: ^tC, SI'ji;^7-'-:J'CJE 
tT^SftW^V- h-a!«E<7)yNVi.;^i|iS:SiJffllL-C^fltM 

b' y MlsmJEtcOl^*^at>»c#<^:S<^J±. ^^^L^'f 
-iH)^ r 1 0 1 J c7)J^^T-$> 0 . i<Ofc #<?531SW^b' 
•y Mim£Ei:m»b'-y h ^lEfE t (?5lHi 0 . 8 VT'?> 

m^Th^f—^if r 1 0 1 J (0^^:'J-fe;Pco-5*>»#ji 
J: < , a^W^rmElii 0 0 . 8 V^i(tffiv^®EtclS 

- (fiaji-tf 2 Ow s ) (c^^LJt*^) . a«W=5rb- y 
^'A^ r 1 1 oj o^&tcS^^t^O. •eolU±2. IV 



[0062] m.<n>i. d ^<nmfi\zi. h^^^^ 
^{*ie<t5isfc \,z x ixi? . 

s#a;^i6f^B#{c. v-Ymzn)v:Kimv-Ymm& 

5: s a;^T - 9\izm\:.x vmth i.o^z\^x 

[00 6 3] 

[0064] I13fcj:l^l24{4. C<7)5|Bj(7)-||jfejg.® 
tC<tl>8ffla(^NANDS7 5-yi^j.^^:'J $:*-r. 12 
3(i. ,r<08<^<?5NANDS!79>yi^A-><^U<0±S 

>y>'A^^:ll<^^*D-fc:;PT^W«0^lHlSSS:^S-f. Cl 
<^)NANDS75-y>'J>.-^*i;(4, ;<5E !;-b;l'TU>f 
1 , b'-y h^ttE^IIIS82t5<fctXi5g;^iajL/'<.'J 7T 
'fSiJfflilHlif&'3=3ri:'tcJ: OmSixl.. 
[0 06 51 U-b/UrU'f 1(4. 04fc:S^t-J:d 

^J;c«f, 7a-T-'f V-c/^r'-h (FG) fcJ:lX3>- 
Vu~}V*r-Y (CG) $:^t. -fixm^^Sb'-y h«0 

h 7 x;^ ^' ) h U ^ X ^KiclSB^ ix;^v: t> cof 
J)*). |3l— ifo^^rU-b-'i'^^Jtiicov-mwLO—w 
Ll StCJS^gSiX/tpf^'JXhUy^^AO— AntCiO 

A 2 mi^*i=&B&$ V ^ -s . 

[0 0 6 6] — '5tfO.X^U;^MJ>^^{4, ^^rU-fe/Ph 

Mi5-o<oHU"f >'*^ti?b5:'i^;^:*'DS0<7)y-;^fc 

««gSix, StKh^^'i^'XrJ'DSOOK^'f y*<b'-y h 
«lBLOi:«g!$ixTV%S. — pC^U-fc/Ph^yi'' 
>?.:J'Mo-o «OV-X**Stl?h9>'>'';^^'SS0CDh'W 

v-fc^gE^n, ^tRh^>->'';^:ysso«oy-x*«v- 

^-mWLO-WLl 5fc«iK$il-CV^S. ll^tC. 
o-i ~IVIis-iiC<J:0^ifiS:§ilT^r->&. >^:'J-b;l.'h^i' 

jMS? h 7 V i'';^^D S 1 CO HU-f i/*< 
b'.y MRBLl tjg^$ix-rv^6. 
7>'J''>^:?Mo-, <0y-;:<.36<S!tl?h7>'i''X:J'SS 1<0 

*<y-xtssLtjg^$nTv^«.. *7t. .x^u-fe/uh 
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iX-e'n'7-KISWL0~WL 1 5 bism$tix\'^h . 
[0067] Z(r>J:olzj?(^v:^huy^>'AO, Alt 

=f:Vyt.hV yyA 0~A n «0— WiKhvy'JX^ 
DSO~DSn$r:n-L-Ct'-y MSB L 0— B L n t ffi^ 
;><^'J;^h'J>'^^AO~AnCOlfil«ii. at>?h7 
>'v'*>?.^' S S 0~S S n ^trt-tTV-XtSS Lt^gSS 

tL. MlKb5>'J^';^^'SSO~SSnOy-h7!)^'ft)icO 

:?^A 0 — A n *<M?iJl;:EM$ ilT V ^1. . 
[00 68] b'y MSBLOtJit/^BL ItC^flEUrift 

\i'rhixx\^h'^'vYums.^±m^2ii, astcs^-tJ: 

'Sri.^ •yf-|2]SSLQ2, LQl, LQO:fcJ:l^p-f-^^- 
yHWO S h7>'>'';<.^'*^'^=5:& P 1 i "9 

^-VBLl, VBL2, VBL3*<#tiJ$ixrVi?>. CI 
«0NANDM7 9 -yi^j.-?** 'J IwiSV^T (i, 7>xf-Il]SS 
LQ2~LQ0S:-^tfl-:xOb'-xh ia«Efl^lHlS!& 2 

LT 2*c7)b' x hiK*«StRWtC««?$ix.S.^fig ( t'-y 
hUshared) ^U-oX\^h, t'>yhi^BL2m 

BL0t5j:UfBLH:MJtE-^-2.SR^ht=«0^eL., -to 
[00 69] b--y Ma®I^IHI8S2t=:J:'9. Sl^ii;^ 

wtc. sg=a;^^T-:J'icjct^^b'.y Mii«ffi**^$ 

iX. -eOb'-y hilS«£E*5b'-y MSBLO. BLlS-at 

<oii&.'<'J7r'f B#tc{i . b' y h JUmff^ 
±IlII»2<07y^llIBLQ2. LQl. LQ0<^ia«/ 
-HQ2, Ql. QO{i. ^^rll-fe/l'TU'i' 

r 1 1 1 J tcift^iSiiS. 0?;^itlJL^(cJi. ^^rU-t/U- 

iii$^^Tx-:?^0gg;^^al*^^T^i5i^l). CO^, 7>yf- 
I1IJIILQ2, LQl. LQ0<^ie«y-KQ2. Ql. 

[00 70] S!;^<-aiL/'<U7r'f$iJ^lHlSS3{i:. nf- 



7y^[H]S8LQ2, LQl. LQ0cO^«?rfflWSt 
<7)X'S>h, m:^SiL/'<V7r^mm\si^3i)^i^li. U 
ffllfi-^-^L ATO~<^ L AT9<7)etJ&7^ y^^^lJti^tl 
Tl^^-S. C:O*lJ{fiifi-^*LATO-0LAT9«O«*&7 

[0 07 1] b' y M^BLOty-KSAtCOlSiCti, 

i^*X:?HN ltJj:t/HN3**iS^JfcSf«J:&*tTV^«.. 

Jt, b'-yM^BLlfcy-KSAhCOra^wtS, ffiSfEcO 

N2*3j;t^HN4*WJ(c«^eS$iiTV^S. 

rJ'HNl. HN2cr)y-htCfta<7)SiJfflim#TRN3&fflt 

-Hfi-^A i B*<^*&Sn. h^>'>''X:J'HN40y- 
Hcr KUX-T3-H<i#A i Nimit^^tl^, 
[0 0 7 2] b'y MSmJEmiHlK2lCt5V^T{i, y- 
FSAt«j|g«EVcc (Vcc«i«?"JxJf3. 3V)<0«t»& 

7>-i>'X^'P l<7D>---htC{i$lJffl)fi-^Vref 
I). ^Jt. y-HSAi:g^flfi5^>-GNDi:<7)SCb7 
>'j;'>?.^'N l*<gf«i$tLTV%S. h9>">'X^'Nloy 
-hWi$iJfflifi-^D I S*5ftJ&§ixS. 
[0 07 3] tfz. b' y Mg«JE5&^IlIli82tcfci.^-C 
ti, h7>'x;^^'N2tOH^W>'3!)<y-KSAi:jgi^S 
ixTV^S. h5Vi^'>?.^'N20y-X*<h^y>''X:J'N 
3. N5. N7. N9c7)HP^ytJf^$fLTV^I.. h 
7>'i^'X:J'N 2<0y- htw«$lJ<«fi^PGM*^fit*&$iX 

[0074] hyy=JX^'hi2c7)V—Xkm^y^yt 
<o^tc h-7>'i''x^'N 3 . N4*<E?lK^S^«g$^^Tv^ 
S. b5yi'':^^N2<oy-Xi:b'-y MSISE«l&7'f 
>VBL1 i:iOiatc:h5>'i^';^:5^N5, N6MeW-S^ 
«E$n-CV^«,. b7>'i^'A^'N2<7)y-Ai:b'-y hi^m 
ff^J^^-^ >'VBL2 te9lUIteh9^>'X^'N7. N8 
*^ii:?iJlC««g$fL-CV>*. b7>'i^'X^'N2c^V-;^i: 
b' y MSSEttJ&7-< >'V B L 3 t h 7 ^-i^';^ 

N9. Nio. N 1 iimmzmm^ixx\,^^. ^j:i3. 

V^TIi, ±aiCOJ;a(cGNDW^yl.cr)b' y hJgljESrfit 

tf, GNDW-^KOb'-y MI®E$-«*#-rSii:*«^«l 

=5:b'-y hitil«E#tif#7^y (fi?iJx.tfVBLOt-rS) i: 
^hliZmifX. h7>'i'':^^'N2cOV-;^t ClOb'-y h 
iSSE«l&7'f i^VB L 0 i;<Oiaic:b 5>i'':^:J'N 3 . 
N 4 ^l£?iJl;g5iBEt-& J: a LT t i v^. 
[0075] 7 y^iniSSLQ2, LQl, LQOJi-fiX 

-riiiEfiy -HQ2, Ql, Qot, -e«oReieis>'- 

K/Q2. /Ql. /QOfcSr^LTV^S. =5rfc. /« 
[0076] 5-y^II18SLQ2C0RiKieig/-H/Q2 
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-KQ2*ih7>'>';^:J'N7, N9<Dy-h tmm^ti 

TV^S. 5 yf-Il]KLQl«7)Kfeie'|gy-h'/Ql{ih 

v^^, 7-yf-lHlS8LQ0tf0ReiB't^^-H/'Q0tth5 

[0 0 7 71 ^yt:, 5-y^Ill»LQ2<0lS1S/-HQ 
2, 7-y^lH]S5LQl<5Di21fy-h'Ql, ^-/f-HISSL 
QOC0tS1g/-HQO«7)-eil^'ixi;Sfl67-f :^i:<Oltl 

b7>v';^^'N 1 2, N13. N 1 4**i$el^$i^T 
V^S. h5>'v=;^^'N 1 2. N13. N14<7)y-htC 

[00 783 m'^tiiLy^oyr^mmmm3i,zii\,^x 

lit. b^y^-'X^'Nl 5, N16. N17«oy-h3&«. 
h' -y M8«S^ HIK 2 tfO y - H S A t ig^ ? V ^ 
«>. b7y>'';?.:J'Nl 5«?)h't"f >'*^7>yf-lHlSSLQ2 
OR«Siaigy-H/Q2i:«lgg$n. h^yi^'^^'Nl 
6 H >'*<5 -y f-HlffiL Q 1 tfOReieity- K/Q 
It^^Sit^ h7>'i'';^^'N 1 7<0h'V-<>'*«7-y^ 
HISLQ OcORISieity- H/Q 0 t^igg^ilTVM) . 
[00 7 9] h7>'i^';^^'N 1 5cOV-;^i:gfflfe5-^ y 

ZtlkM.mmzh'^yi^Xi'N19. N20, N2 1*i; 

[0080] h^yj'x^N 1 ecov—xti^hyyi^x 

^N2 2«^KU-Y >iiX-(/hy>>^X^n21<r>V\^-{ 
^U^tiXi^ltmz. CLixi:M.nmzh^y>'x^'t'i 

25. N2eimmzmi^^nx\^h. h^>'>':^^N 

2 7<r>v-xtmmy^ ytcomi,zh^y'Jx-$'N2 
8. N2 9immiz^t^^tlX\^htmz. ztitmi 
Wfch7Vi^'>^:}'N3 0. N 3 1 *«ll:?(ltC«ig?$tl.TV% 

[008 1] h7>'i^'X:J'N 1 7c7)V-x*<h7>'e/;^ 
^N32(OVU^ yi5XlfVyy'J::^^^3lcr>YU^ 
ytw^^tiXK^h. h^yi^x^^N3 2<DV-xtm 

i&y-f yb(^^l>zhyy'JXi$'N33. N3 4tm.miiZ 

mt^^ixx\.^htmz. ztitmmizhyy-^x^N 

3 5. N3 6**iS?iJfcgfig?$*X-CV^S. h^yi^X^N 

3 7<ov-xtmt&y^ yb(nmzVvy=Jx-5']A3 
8, N3 9*JiSJiJtC«iBg$ilTl-^i.ti^tC. ClttfcMJiJ 
Wl=h9:^>'>^:?N4 0, N4 l3&^?i|(=^$iXTV> 

[0082] SS;^^ffiL/<'J7r-Y$iJtWlllSS3A»f><4. 
«fJePfi^«* L AT 0-* L AT 9c0«*^7>f y^^^tBS 
h5i^>'';«.:?N18<^y-htC®lffllfi-^*LAT 

0*<etjg$ix4. h7>'i'';^^'N2 i<7)y-hic:$ij^ft 

#<^LATl*<e^J&$tLl). h7i'i^';^^'N2 4c7)y- 



htCfMfflIfi-^*LAT2**tt*&$nS. h5y>'*;«.:J'N 

2 6<0y-h(C$lJffliri-^</.LAT3*<ttJ&$ixS. Yv 
yi^x-S'ii2 9(r>^-h >.zumm <^ L A T 4 $ 
tlh. h7yi^';^^'N3 10y-hlC$lJffllfi^fl!>LAT 
5*«tt»&$ixS. h7i^>'';?.:J'N3 4<!0y-h{C©JWi 
■^<^.LAT6*<ftt&$ixS. h 5 yi/'XrJ'N 3 6 cO^r'- 
h{C:$lJfflIfi-^0LAT7*«tt»SSix4. h7^>''>?.:J'N 

3 9<oy-h{C«lJWi-t^LAT8*««*&Six5. 

yi^xjfiiA i<r>y-hi,zmmm^<t>\^AT9im^^ 
tlh, 

[0083] ^•yf-|lI8SLQ2<7)R^iB1gy-K/Q2 
*<h7yx;^;5'N2 7. N3 7coy-hfcigi?$iX, le 
1fy-h'Q2*ih7>'s/'X:J'N2 2. N32«7)y-hi: 

^m^ixx\.^h. 7 -y ^lUK L Q 1 coKmm^ - y/ 

QllifVvyi^X^liSS. li4:0(Oy-VbW^^ 
tl.Wt^y-¥Qlti^Vyy'JX-Sfii3 3, N38i7)y 
-Vttm,^tlX\^h, 7>yf-|llSSLQ0cr)SlKieiiy 
-Y/Ql0tl^Vyyi^X^li2S, Ii23<r)y-Vbm 

t^^ti.tmy-YQiot^Vyy'Jx-!^n30. n2 

5, N2 0<oy-htS^i^$ixTV%S. 
[0084] -f-tr. 7-y^lHieSLQ2<7)i21gy'-HQ 

2i:>'<X5^>'I O0i:OraiCh7>-i^'X^'N5 1**^ 
«g$iX. 7-y^[sISSLQlcOiaiiy-KQl iM-x^-f 
>-! O 1 fccO^tCh^y^-'X^J'N 5 2*<S«g$il. ^ y 
f- |HIS& L Q 0 coieii / - K Q 0 t -^^i. 7 y I O 2 i: to 

J^y—hbLXcr>Vyy'JX-9li5\. N5 2, N5 3 

<r>y-vtm^yi-Off)im'^^ytim^ixx\^ 

[0 085] *7t. ia^t±=g1B&-r.&*«. dONANDS 

^§ -ti-^ Tti^tfo^ff [His§t5 X x/^mm^n^^ Lx 

A<*:WCJ4, ic7)NANDl!7 7'y>'JL;><^:U 

tI]8SfcJ:t;^'e<o®Jffli|H]S&. P5V (gg;^i.aiLB#i7)>'N-;^« 
JE-C-0iJ;tt3f5V-6VgS) ^ffliO#EIlI88fc«tl/-f- 

[0086] ±^«oj: 9 i,zm^^tifz^(r>-^mm<<z 

J:4NANDS77-yi^A^^:ll(CfcV%T> H1«0^^ 
y Hr/l' h 9 y>'';^:J'tC 3 b'-y h*>A>^: 0 8ffiS-fc Sr- 
^' fiS . 3 b'-y 0 8ffiS-fc Sr'-rJ'O 

[0 087] :a:*6<jlC{i, 02(CfcV^T^ffi7tix-^' 
roOOj *^'S&ji^flT|g7<7)iEOL^l^<imffVth 

<oS # )i/^*t« t $ -S > * U -t /I' b 7 >- i^'x ^' (5:)^ifB 
T'S)0, 3i-ffi6(4-f-:J' roo 1 j *<«#)iiflTSI6 
CO jEO t # V>fi^E V thc7)# # ii;^i-*t^ t $ ttS ^: 'J 
-fe;l'h7yi^'X:J'<0:M-ffiTfcO. :5J-^5»4t-^' ""0 1 
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0 J *«»#)i^ixtll5<7)iE«OUI' v^fflllEVthiOSi 

0. ^^4{iT-^' ro 1 1 J t<9tjkttiXm4(r)lE 

Y'y>'J:!i.^ffi^^X'h^. ^^SMf—Sf r 1 0 0 J 
a^^tTI? 3 fiOjEfiO L V>ffimE VthO«# ii^^^ 

^B2«r-^' r 1 0 1 J **S#a^ixTm20jE<^)U# 

i^^9cr>^^X'h ^.■at^l l.i'T-^ r 1 1 0 J 

2\,zii\i^X^^0\±'f—$' r 1 1 1 J *<»§atixTft 

[0088] ttz. 02(Ct3V\T(i. f^a^&'^U^r 

iyS^*<VVFl. VVF2, VVF3, VVF4. VVF5. VVF6. VVF7 

ii®E*«VRDl, VRD2. VRD3. VRD4, VRD5. VRD6, VRD7 
T'S^^ixrv^S. -ew^^c/hW^Ji. VVF7 >VRD7 >V 
VF6 >VRD6 >VVF5 >VRD5 >VVF4 >VRD4 >VVF 
3 >VRD3 >VVF2 >VRD2 >VVF1 >VRD1 t^fx 
&. —m^mfht. VVF7 =3. 8V, VRD7=3. 
6V. VVF6 =3. 2V, VRD6 =3. QV. VVF5 = 
2. 6V, VRD5=2. 4V, VVF4 =2. OV. VRD4 
= 1 . 8V, VVF3 = 1 . 4 V. VRD3= 1 . 2V, V 
VF2 =0. 8V. VRD2 =0. 6V, VVFl =0. 2 
V, VRD1=0VT'S)'S.. 

[0089] ±xB«oJ: 0 \,zm^^tifz:L<r)—mmWiZ 
J: * N AN 5 •/ JL-><^ y t=fettS«t ii^^iS) 

'<.'}yr4Wi^iiXx/m.■!^^iiLW^\lZ-:>\^X\:X 
T<.zmm-th. 

[00 90] ^-r. :icr>-mimm<,zXi>fiAiiDm.y 
'^'yi^a.^=tu<r>mt'Q,?f-mmz^\-^xmmth. 

fc. ;iC:-C»i, ;^3&UXM>>'^^A0*«S^a;^^*t^t 

[0091] S& ii^^^iftf^comitcti, ©JlWfi-f-PGM** 

N2**3j-7$il. b'-yh|gBLO, B L 1 tSl^jL^^^SJ 
ffl)|£l8l2i:*<«)'?fit$txTV^i.. -e-LT, $iJl»ft-^D I 



Sjbf»yWK;U (Vcc^'<JU) tc. WPIi-f-TRNijJ: 
t;frHL';^-f3-Ffi-^A i B, AiN*MVcc-Vt 

h) v^uzWi%^ixx\^h . :i<r>t^hvyi^x9n 

Nl. HN2, HN3, HN4fcJ;l^h7>'>'';^^'N 1 

ffVBl (fi?ij;c.ti'l. 2V)tc^S$<x. t'/MI^E 
yVB L2*JitXb' x Ma®Effi*&5-< i^VB 

[00921 C:<0tt»|T«#ii.?ii3&«gi!l$aJt«^t= 

^^IIlS§2£05-y^lI]SSLQ2, LQl, LQOlCtt*& 

2, LQl, LQO{zBX0ji^iX-C«i^$<X«.. icO? 
«yf-|lI»LQ2. LQl. LQ OcO^ <y f"r-:J'tca-:J 
V-'T»#a^^*^'fi=i5il'|.. Wit, $lJfflI«^DI S*«D 
-U"<.;KC43]Omi.^.a. b'-yhiSBLO, BL1*<S 

l/rb'l^X-f^— Hfi#A i B, A i N*iVccI'lJi(OHI'f 

^oiJs-ix^Kji,. mt.\-ip 5vv^Mzm%^tiht^ 

t:. fUtaifi-f-Vref *«n-l'^l' (GNDU'</1') izWl. 
Clixl^iO. ^b' y hiKAWcclc^mSix 

^DSG**VccW'</U3. v-;^iBS»?y-vaissG 

t^GHDU^MzWl^^fli,. ^^^U^^-hU^r/AOcT) 
;>< ^ U -b;U h ^ ixi^'x ^'Of-v ^-^l-C H 0 1> J:t/p<^ 'J 
;^ h U y :/ A 1 ^: y h 7 Vx':^ ^'cof-v ^t-^UC 
Hl{i. (Vcc-VthDSG ) tC3t^;^ai), VthDSG »i 
SJ)?b7y>^;^^'DS0, DS l<?DL#V^iimET'<tb 

[ 0 0 9 3 1 -e^O^, rHl';:^.T3-Kfi-^Ai B, A 
b'-y hiamff«*&7'f ^-VBLlA^flJlVB 

Hc|g«$ix, b-.ybja«JEfi^*&5-^:^VBL2fcJ:t/ 
VBL33&«VccU'<^HCS^SnTV^S«®T, SiJP« 
■^Vref *Sb'>y hi^B L 0^i:'<7)U-i7«8iESrffl(S-r§ 

:t'(t<oi:S[ Srh^y^-'x^j'Pi iffkt^L t 

W'^JKTJfEJE (fi^J;i{±'2V) i,zmM^tlh, ttz. TH 
U';;^7'3— Hfi-^A i Nifio—i^^V (GNDl/-'<;U) 

tciS^s^x, h^vi/x:^ HN4*<:t:7«®^c^g]0^x 

<5iX, $m^m(r)\l'-y htIB L 1 i)<Vccl,Z^n.^tLfC^ 

AlcO;^^:U-b;Uh5>'i''X:J'<7)f-^;^>yl,CHl*< (V 
cc- VthDSG ) U^l'izU^^tl^, 
[ 0 0 9 4 1 LT , -&J^mmt. SilJ^^i^P GM 

\^<Mzm^^tlXhyy>'X^N2if(:^yi,z^ 

htmz^^m^2tt)^mm^ix. siRb-y huiBLo 
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[00 9 5] Zcot^. S#a;^-r-:J'*^ rooxj 

^AO<r>^=i')-^)VVv >i/y.9<n^^ ^}VQ. h o «g 

[0 0961 S§tfi;^i7'-^'** ro 1 xj (x:0*;t 
(il ) COJS^Wi, N6*<:t>-L. 
t'-y MIB L 0{±b'.y hiSmES^i&^'f >V B L 1 i:^ 
l,/i75<oT. t'-/ MSBLOtJj:!/^^ >;>^ 

b u >- A 0 c7)p< y -feyuh 7 >- i^';^ ^' iOf- A- *;uc H 
0«i:«EVBl ( = 1. 2V) tcilcm^ix^. 
[00 9 73 «#ji^7'-:?** r 1 Oxj (x:0^;t 

h' y b$g B L 0 (i b'-y hiiamff«*&7 -^>'VBL2fc« 
^$ix&, Lfc*^-oT. b'-y h^BL0<iVcc4c»J^S 

f-A-^tVUCHOJi (Vcc-VthDSG ) iZ^^^ti:^ , 
[0098] S§ J2i;Vv---^'*< r 1 1 0 J c?5%&lc«i. 

b7Vi^';:^:J'N9, NIO, N 1 1 j&Jjj-yL.s b'«y hSl 

BLOttb-y h^«JE«i^5'f yvBLstmm^ti 
Lfzii'^-oX. b'-y hsSBLO{SVcctC«i^§il. ;^ 

^: U ;^ V'J >- :/ A 0 O-X ^ U ^:/^ h 5 >' v=X cOf-A' 

/PCHOW (Vcc-VthDSG ) 
[ 0 0 9 9 ] ^fc, »#ji;^T-:5'*s r 1 1 1 J 

lets, mmj^ij^m^^tir. b-yhi^BLoii. mm^ 

-i VtJ it^b' y MaWI&5^ i^VB L 1~VBL 3<?5V^ 
■m(ctS3tSn^:V\ L7t:*^oT, b'^yhUBLOti 

^ y >c V'^^A 0 ^ i; •fe/i' h 7 V >fxif<r>-f-r^ 

;PCHO{i (Vcc-VthDSG ) tCfi^J^^ixS. 
[0100] -eot*. "7- h'*|tC>'NVl';^i|@*>'0IJ;c.«2 0 

7-Ht8WL0~WLl 5i7)d*>. m^'^^^^"^ 
-i^'t^nSSlRV-KillAiS^a^mjEVPGM tCiS^ 
-?-ixlilJ'K7)^NSiR'7-HI8*<«t5i;^i^>'N-X«JEV 

[010 1] S^ji^^x-^-d^ roOxj 

(x : OS/cJil ) fcit/ ro 1 xj (x:0^3t{4 

mzm\i^tifzv-YmvLK («i=a^igffvpGM ) t 

i&$fT.-S>. St'ji^^iT-^'** 1 Oxj (x:0 

tfzM 1 ) . r 1 1 0 J *3 ii/f r 1 1 1 J ij 

Ml y^A 1 ^: U -fe/l' h yyi^X:fcr)^^:^^/\^C 
HU4, HU-f V{aiOM»?hv>'>''^:J'DS0, DSl 
lCj:-:)rb-.y MglBLO. B L 1 *>^>^^) V- 



tl. ZtlkC0^^U-tJUh7y>'Xi^izntXii'f-:i' 

[0102] Lfzii^^X. Z<r>m. mtih^r-ififi 
roOxj (x : 0i;t(41) tJit^f ro 1 xj (x : 

[ 0 1 0 3 ] -5- LT . V- m'^mcomairmtkLXi)^ 
^'f >'VBL2eO®E**Vcc^'^;U*>A>«ffVB2 (M 

till. 5v) izmmti^ti^. 

[0 104] ZcOt^. «#a^^-r-^'*J r 1 Oxj 
(x : Otfzlil ) Oii-^Wi. b'-y hJgBLOamE 
VB2 ( = 1. 5V) {CScm^iX. S«?h5>'>''>^^'D 

>'j^'X:J'c7)f-A'^VUCH0{i^VB2 (= 1. 5V) 
^iO^ttciO. »#ji;^^7-'-^'*« r i 
Oxj (x : O^TtJil ) <^;'<^ U-fe;l'h5>'>''X:J'tC 

rJ'i&iroOxj (x : OiLTtiil ) <o>^ U-fe;Ph7> 
s^*J^^t3J:Uf»#a;^^x-^'5&« ro 1 xj (x:Oii;^c 
{41 ) <r>^^U-^/Uhyy'JX:^l,zt5\,^Xl,i. x-rJ'cT) 

s^ii^i^jSig^u-c^fi^ns. #^a;^f-^*^ f 1 1 

Oj *JJ:t/ r 1 1 1 J <7);<^:i;-fe;l^h5>j^';^:?'<?5^-\' 
^:U-fe;l'h5y>''X^'<73f-v^Vl'CH 1{4, ^»^3i;^i^ 

[0105] Ltzt^-oX. Zcom. m^j2,i^f-^'i3i( 
roOxj (x:0^;t(41). tqIxj (x:0* 

fziii) axx/ ^ lOTij (x: otfziii)<r)M^u 

[0 106] b'-y MS«JEfit|A5^ yvBL2 

«0«E*^l;SVB2lc<i]'9ie;i4>ixT*>t>F;f^B#ia, 

18//sSm) , b yhitg«Ett*#7'f>VBL3^ 
SE*^fVcc^'<7^*»<^.^VB3 . 5V)fc 

[0107] iiOi: & . S#ii;^^-f-:J'*« r i i o j <?> 
^\,Z\t. b y MSBL0(4mJEVB3 (=1. 5V) 
tifeH^il, SJ?H7>i^*;^:J'DS0*<;t>'t, 
X M) i^^^ A 0 ^: 'J -fe/P h 7 ^^i^'X ^' A-)VC 
H0{4«ffVB3 (=1. 5V) {.zWC^^ixh. Z<r>Z 
tlciO, ^^iL^^-^t"^ r 1 1 0 J ^0;<^:y-^r;^h 
%%ik7hir-'^1fi^ OOxi (x : Ot;t(41 ) cO-Xt 

(x : 0^;t«41 ) U-fe/l'h^^'xX^'fciOfS 
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tf&^f-f-^t/' ^ lOxj { X : Ot^Jil ) 0>^U 
LXnhti^. r 1 1 1 J co^^'J-fe 

i; A 1 CO^ ^: l» -fe/l/ h 5 y S/X <Of-V ^-yl'C H 1 

[0 108] L^*-'o-C, 

rOOxj (x : Otfztil) . roixj (x:0^ 
Jtlil). rioxj (x : O^JtJil ) fcil^ r 1 1 

[0 10 9] -eUT. t'-yM8WEfit|§7'f >VBL3 
<^)^*<IIEV B 3 tcflj »?^;t ^>tl.T*» <o 2 s mi&lk 
( "7- h'*g®E<7)6njD?r^i&L-C*>'?> 2 0 // s SSjS 

f^) . y-Kumffi^^ovtcift^^^x. »^a;^-9--f^ 

[0110] ±5iEc7)S#ii^tftmcfcV^T{S, t'-y bi® 

[0111] ftftcWWi. SSa;^i-r-:?j&« r 0 0 X J 
( X : Ottili 1 ) fcJ:iX r 0 1 X J ( X : 0 
1)0*&, V-h'S«ffi*^±^±{t%n^BtItC. h'-x 
MaBL0*i-5-iX-fil0V. ■SLEVB 1 ( = 1. 2V) 
Kllft^S^V. S#a*T-^'3&< ri Oxj (xrOtJt 
lil ) COJ^, '7-mm*^'A*>±*^-:>T*'^. 1 0/z 
sig3aflitCt'>y hiKBL0*««EVB2 ( = 1. 5 ) IZ 

si^sn. s#ji;?^7'-^'36« r 1 1 0 J «o%a-, ^-k 

J8«ff*>'i:'fe±**-3T*»^> 1 8// s^f*trb'>y MSB 

L0*S^VB3 (=1. 5V) Cig^$ixS. CKOJ© 

xj <x : O^/ifil ) <0«-^. 2 0AtsX'J>0. S# 
a;?^-r-:J'*« r 1 oxj ( x : Oi;t« 1 ) «0i©-&, 1 
O//sT'*>0> Siji^x-^*^ ri 1 Oj <7)li^, 2 
sT'J)!.. ^tJ. m^'^!^^'-^^^ r 1 1 1 J £7)J® 

[0 112] CKOJraic, .r<0— |^]5fe?esSfc:*5V^-C»i, 

f-y hm.mm^m^'^i^y'-iS'izi^ttim.mzWi^^ix 
[0 1 i3]»:(c, <vyr-(mmz'?\^xm.BM-rh. 

meitZ^ CcT)— HtfeJgJStciSNANDM^^ yi'j.^ 



[01141 iMffm^jLi^mi^izm^x . ^-Kism 

^' yw*<i^T $ tLTtrf^, mmm^ P g m *i Vj c ^, 
GNDl''<.;HC«)'5^i.<?>it. h'-y M8BL0i:b'.y h 

D I StfiJS^U^lV^ THlx-X-fn— Hfl-^-A i Nj&^P 
3V\y^HzW^^ixhbmz. TKUXf'n-Kft-t 
A i Bfcj:r/$l|ffllfi-^TRN*<»?=3i;?i^^<7)ttP5V 

u^\^[zm.^^ix. ^t'-y hia*<g^s^i 

■5. . -^^fa^f*. mnm^T r n*<g n d k/i^ic 
^hiz-^v^^mm. *JSWi#D I s*<G 

K<l-^Ai N*<GNDU"<.MCiS^$it. #^3!tRiS<0b' 
•y hSSlBLiA^^n-X'fi'^^^StSirStftt::, U 
fflI«^TRN*< (Vcc-Vth) i 
<r)t%. THU;J5.-r'3-H^l^A i B*iP5 VUa;;U-C' 
J>-S.C:i:tZj:0. StRb'-y hiSBLOfcy-KSAt** 

[0 1 1 5] dco^y^T-fSfrf^TJi. iiHicosi'a;^'^ 

3&«*^T-r&fttC-r-:5' rooOj . rooij, roi 
Oj. roiij, riooj. rioij. rii 

0 J iiznm LfzL^\ ^fflsff vth<7)W^*>'^f ions , 

cOU#i<^ffilKEVth<7)f<J^(i. ©JPft-^D I S*<o-u 
Gi5 J:l>'y-;?.i!ISt??:>-'- MiS s G*<^^S!f!"7- K|g 

t |B| tm^(r>^ ^ i^'OKT)^, mi.i.iP5Viz 

nM^tl. S»?'7-H»O^VWL2rfiR|x.JfVVF7 
VF6 -*VVF5 —VVF4 ->-VVF3 — VVF2 — VVFl (Omff 

X'm^mzTif^j:t^(y^j:^tii,. 
[0116] t-r. #V-HiB^E-C<0|||g<OL#V^« 

^JU (Gl^DU^l-) l,ZB.^^tLXh^yi^XifPli}< 
:^y$il. b'-y MSB L Ofc^sT LtmjlS^EVccT'COJfE 

m**^:$*xi>. fi?>nm^mmm-rit. b*-yhj8B 

LO«0lLE*^±#t. h5>'i^';^.^'HN ic7)y-h-y 
-;^raco«^*i Vth " ( Vth " {± h 7 ^^i^';^^ H N 1 

HNl, HN3*<;f7-r*. L/S*<-:>-C, b'-yM$BL 
0»i ( Vcc-Vth- Vth ■ ) UKJI. (mx.l£lVm&) 
lC5t^$tL, y-KSA{iVccU"^l'i:5:S. 

[0117] ±j^Ltz^x'axm9i'7-\^m<r)^^ 

Bt^fflt-r&fc^tw, 7-y^lElKLQ2~LQ0O>'- 
^'Q2~Q0*<ElfS■f-:?^ciftS$^^^^«®T^ -typrn 
giE<7)*-ili& b' x hUB L 0*J H SA<r>mSl.zR 
«J$-frTL#v^ffl«EVthcofiJ^*<^$ixS. oSO, 
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-HSA<i;, b'>y MSBLOc^fiE (Vcc-Vth-Vth 
3&*m-r. t'-x MSB L 0<Ol£E*«KT-ri.c: fcj^'^ir 

[oii8]b'vhiSBLo (Dytrnti^^T-th b . mm 

ft-^Vref *<h'v h^BLO<7)U-^'mS!2rffl<It-.&7« 
ttcTSmSE^: b 7 > i^*^ ^' P 1 i: *^|g=3rm^U 

'^^I'C^^E (mtf. 2V) tClft^SixS. 

[0 119] ^i*. StRV- H$g<5DSEVWL*<VVF7 C 
Ift^Sn. »#3ii^T-^*^' I" 0 0 0 J tlStlS-Ti* t# 

th>VVF7 ) *S^C»4. ■kMzm&t)^^tl^^^^tt,zX 
0. b' y fglBLOCOiBEti^li-tH*. y-HSAtiV 

5. N 1 6. N 1 7*<jJ->'i-|). 
C 0 1 2 0 ] ^LT. -^B^raSiSf*. vnVUA:1^<0«# 
T*>^$llffilft-^.^LATO. fl!.LAT2. *LAT6** 

[0121] $IJfflim-^0 LATO*i>'>'f U'<«'WtCiS^§ 

Q 2 <7)Rmmy - h/q 2 *^'o- ^'<.;n2i&^§ 

a'lty-FQ2**a-P^l'*>/^>'N^ V^^UcStet- 

^. 7-y^IlISSLQ2<0ieigy-h-Q2i:jg 
«g$il3th^>i'';^:J'N22, N 3 2c0>-'- h*»V\>f 1^ 

[0122] Sljffllft-^^ LAT2*<>'N-^ U^Mzm^^ 

u-cv^sifccio. ■5-/^iHigSLQicoKiKie'tiy- 

H/Q l**a-W"<.;Hc|S^$nTIS1i/-HQ 1 

ESS L Q 1 c^f - K Q 1 i: iXJt h 7 y i'*;^ 
N 3 3 coy- hjtji/N'f U''<.;KC^* . 
[0123] Umm^<i> LAT6*iyN-f 
ixl)!:, h9Vi^'::^:}'N3 4*«:t>-L, CKOt^h^i' 

=Jy^-^li33, N3 2fcj:t/'h7y>'';^^'Nl 7*<:t>- 

LTv^4C:i;tcJ:0. 7-/f-lHlKLQ0<0Rteieig/'- 
H/Q 0*«n-U'<;KciS^$ttTlE'lty- HQ 0 ji^o 

[0 1 24] l^LhtCctO. roo Oj 



VVF7 J:»)::*:#V^ (Vth>VVF7 ) v-yf-0BL 
Q2, LQ 1 . LQ0<557 yf-T-^'{l r i i i j 

[0 12 5] —U. 'J-b;Uh7>'i''^^'cOLI'V^<l 
1gEVth*<VVF7 iO'-hSV* (Vth<VVF7 ) U 
-^J'fii^mgSJ: v%-b;u^giE*iS!tit. y-H S A<^ 
^E^i^TL-T h^i^i^'^r^HN 1 . HN3*5:ti^U, 
b* y b»BL0<0S:aCBLi:y-HSA<»3§J|CSA (< 

<CBL) t<7mx'^<mmii}^m:i^ . y-YSA<n 

mEJ&^b'-y htgBLOcO^ ( Vcc-Vth-Vth ■ ) t 
li{?P)S«Oo-K;Kff«;t(flViaK) t^tS. C 
<r>tz>sb. mWW,^<i>\^P^TO. 9!.LAT2. <}!«LAT6 
CCJ: 0 b7>'i^'^:^N 1 8. N24. N34*«:t>'LT 
t>. h5>'i'':^^'N 1 5. N16. NlToy-h^io 
{mini. IV) k^-^TV-iS^it*^. h5>'i^' 
J^rJ'NlS, N16. N 1 7«0-?-il-?-'iX<7)HW>-V 
-xra*^ffifit'5:^^i:Six. 5 •y^lsIKLQ2-LQ 
0 <0f BISy -HQ2~Q02rS:te S Ht-I) <?5lC«e^S^:tE:gS 

[0126] h'ISl<7)«EVWL**VVF7 

ix>t^^«T'<7) L # V ^HmE Vth<7)5|aj^**^T-t& t . M 
Umm^Vref i^a-U^MzWL^^tlXh'yyi^ 
X^Pli)<:^y$tl. b- y MRBLOfcSftLTm^mE 
VccX'CO^m*^^ $ti^. b'-yhSlBLO c7)3E:m*^T 

■ri. t , ©JSPfi-^vref immu^u<7)^ mtti. 
2v) tcis^^n^. 

[0127] mz^ mmv- FilScomEVWL*5VVF6 

m^Ti.^T—f'f}^ r 0 0 1 J l# 

i-^ffimEvthcofJ^d^^^ixi.. z:ix\ ^^lU-fe^uh 
5>'i^';^:J'WU#V->ffi1gEVth*iVVF6 J:'9:*#V^ (V 
th>VVF6 ) n^l,ZU. ■ilMZ^g^t^^^^V^\^Zt^zJ: 
•9. \^''y hWtBLOCOmKii^ititr. y-HSA{iV 

5. N 1 6 , N 1 7**3}-y-ri>. 

[ 0 1 2 8 ] -e LT > —^mwMmik. yvu:^^<Dm^ 
x'htmmm^4>i^AT5. *LATi*<rai<>:/N'f k 

[0129] SWfi-^ <!. L AT 5 A^Vn^ 
tilt. hvyi^:^^n3ii)^yi>'L. :i(^t^hyy 
>'*X^'N30. N2 7tJj:Ufhvyi^*;^^'N 1 6*«5j-:^ 
LX\^^ZtizXK). 7-yf-|HlKLQlc0K!Kieig/- 
K/Q 1 **n— U'<jHc|g^$ix-ciB1iy- HQ 1 

iHlKLQ 1 COlSlgy- HQ 1 titi^$iX/L- h 

Nl 9<7)i^-h*«>'N'f L'^/Uc^rS. ^tiJ. ^^>J-b)U 

^7^'^'*;^^'<0L#V^^fil|EVth;&<Vth>VVF7 

Wi, SiRy-HII«0®EVWLA<VVF7 izist^^tifz^ 

WiX<r>L^\,mm&vth<r>mmzii\,^x. -rx-^z^ -y^ 

EKLQ 1 <OK(Sieiiy- H/Q 1 3&So-W''<;L'*><5>'N 
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»^ji;^iT-^'*^' ro 00 J f^^rU-tr/Uh^y 
y;^:J'cOL.I'V->fflmEVth*WVF7 >Vth>VVF6 <Di% 
^izti. ^-yf-iaSSLQOOfe^gy-KQO^io-K 

f-iHij?§LQ 1 tfoieiiy- HQ Hi^-fbt^v\ 

10 1 3 0 3 $ljffllfi-^* L AT 1 *»VN-f U^UIC^^^ 

hVQ 2**o-U"<;UciS^$ixTiB1iy- K Q 2 *<o 
h ^ > i/;^ L # VifimE VthA5Vth> VVF7 <7)J@-& 

Wi. Stl?v-K|g(0«iEVWL*<vvF7 

HISS L Q 2 <J5KlKf SISy - K/Q 2 - l^'^/UA^ 

t!'::, »?iji;^^-r-:J'*< rooOj -C'-?<^i;-b;Ph7i^ 
i^'X:?c7)t^V^iilffiVth7!)<VVF7 >Vth>VVF6 CO;® 
-^Wi, 7>y^ll]KLQ0tf0ie<iy-HQ0*^o-U'<> 
/WTfc-SClfctCJ: 0 h^V-y'X^'NBOASji-^L. 7-y 

h^^i^'^^.^'N 1 9*^3j->-L^V>c7)-C\ 7-yf-IlISS 
L Q 2 <7)IB1iy - H Q 2 li^-fti L^V ^. 
[OlBlJJjLhtciO, «#a;?i7'-^'**roo 1 J 

'7-Hi^«EVVF6 J:'?:*;#V^ (Vth>VVF6 

9 y^IlIliSLQ2, LQl, LQO<r>'? >y^y'-^ii 

r 1 1 1 J {rSteL. •i'ji^V^jt^t^i:?^^. 

[0 13 2]— 'J-feyu<7)t#v^fflmiEvth*^v 

VF6 J: O-'h^V^ ( Vth<VVF6 ) ig-^. 
i 19 t ^-t ;P«8S*58rLn , y - F s A t7)«ffi*^1^T L 
■Ch5:^i'':^:#'HNl, HNSAiji-^-L, b'-yhllBL 
OCO^aCBLfcy-HSACO^^MCSA («CBL> 

mx-mmion-^mmz o , y- f s Aco«jiA<b- -y h 
mB L 0 co®E ( Vcc - vth - vth ■ ) b immm&<D 
x3-u^u {mx.i,£ivn&) i:=5rs, z<^tiif>. mm 

m^<f>LAT5. *LATl(:J:0h7>'>''A^'N3 
1, N21*i3fyLTt. }-^yi^:^^N15. N16 
«Oir'-h**a-W-'<;K««J;c{i\ IV) t^-yX^^^^tc 
h^i^i^'J^^^-Nl 5. N 1 6c7)-eii^K<iOH^^>' 
-y-xra*^ffitii^^®i:$ii.. 7-y^lHlSSLQl. 
LQ2<0ieiiy-h'Ql . Q2i&RlK$-tt-&Olc£-S'5: 

tlh. 

[0133] OT, |SI«(C LT , SiRV- Htll<7)mSV 
WL*<VVF5 tciS^Sn. S#ji;^7'-:?'** ro 1 0 J 

B§rasm. ^vu:^^<7)m^X'$y?>mmm^<i>LAT 
8. <^.LATl*iJli<?:>^'f^-<y^{c|g^$i^, 



=T—91f fO 1 0 J <0p<^ U-feyUh^yv-'Xri'-C, -ftfO 
L#V-vffi^SVth*<VVF5 J:'):^^V-> (Vth>VVF5 ) 
%&co;^^5-yf-|lIKLQ2, LQl. LQ0O5-yf"f 
-913^ r 1 1 1 J {c^lKt-&J;-3twfiJffli$ix&. 
[0134] StR"?- HlilomJEVWL*<VVF4 

ix, s^a^^^-r-:?** ro 1 1 J \.znm-h Lg^v^^lm 
«<om#-c$>&«ijfflifi-^* L AT 1 ^svN^r i^'^/pfcift^ 

S^ii^^T-'-^'*^' ro 1 1 J <7)p<^:i;-fe;l/h7> 
-f-<0LI'V>fflmiEVth*^vVF4 J:0::*c^V> 
(Vth>VVF4 ) ii^O;^5 y^|l]SSLQ2. LQl. 
LQOco^-yf-T-^'** ri 1 1 J tcRC-rsj:5lc«0 

[0135] MS?"7- KiS<7)SEVWL*<VVF3 tCiS^$ 
ti. m%iL7i-'f-9tfi r 1 0 0 J Icm-rS L#V^ffl« 

^^CCOft^-C'ft & mW^^ <^LAT2. <frLAT6 *W<J: 
yN>f U^l-tcift^^n, «#a;^^'r-:J'3&< r 1 0 0 J CO 

VF3 (Vth>VVF3 ) J^^co;^^ -yf-HIKL 

Q2. LQl. LQOCO^ y^x-^'** ri 1 1 j (cR 

[0136] m^V~ h'SSc73«EVWL*<VVF2 tClg^S 

JEvthco¥i|^*<^r$ix>tig^. -Si^IBIgiaa. ntvy^. 
^COft-^T-ftSMWi-^-* L AT 3*^/^-< 

»#ai^T-:5'*^ r 1 0 1 J (TJ^^U-feyPN^V 
•e<!Ot$v^<S«Evth36*vvF2 J:0:^§v% 

(Vth>VVF2 ) ^t7);^iL7-yf-|lIS§LQ2, LQl, 
LQOcO^-y^T'-^'** r 1 1 1 J \iZJ^m-ti>iiO\,zm 

[0137] iMif^V- KI|<7)®EVWL*«VVF1 
ii, r 1 1 0 J \.znm-h L#v^fit^ 

^<rM^X'hhV>m^^4> LAT 6*^>'N^ 

S^a^x-^'*^ r 1 1 0 J cOp<*i;-fe;Ph7>' 
v-'X ^' T\ -ecT? L # V >fflmjE Vth*« V VF 
(Vth>VVFl ) «^C0;*5 yf-IlI»LQ2. LQl, 
LQ0cD7«yf-T-^** ri 1 1 J {izWM-thiio^zVi 

[0 1 38] -eUT. ^#!V-Hi|a<0®EVW.*<VVFl 

\,zWi^'^titz^X'<r> t # V ^ffimffivthc7)fij^*<^T L 

:^ 5 -y f"f - 9 cTiRteft-^CO-? >f n- K O R 

( 0 1 3 9 ] ixtc. ii^;vmuiw^tcot^Tft«!Wtc 
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•5, t#v>fflfKEVthtS^i2=;^>.7'-:J'J:*<®2tC7K-r 

[0140] a^ss;^aiLift#OB5tcJ±, $ijfflifi-^PG 

M3&<G N D U'<7KCiS^$iXT h 7 i^i^:^ ^ N 2 7 
b'-yM8BL0, BLlfcb'.yMil«E^lHl!» 

2i:*^f«)0M$ixTV^-g,. t/c, T Kl';^x3-Hfl-^ 
AiB, A i Nt3j;tX$IJffllfi#TRN*M Vcc-Vth) 

^ixSki^fc:. ©Ifflifi-^D I Si}i^\-( U^Uiz^^^ii 

Th^^i^'XrJ'N l*<:t>$il, t'-yh«lBLO. BL 
1 *<G N D ^'</HC^^S<XT C^l, , 

[0141] jis^;*aiLi!)f^**ei6$itsi:, ^<7)m 
izmm^ix. 7v^[Hl^sLQ2~LQoc^ft^^$^^Tv^ 

ttiLKmi, 7-yf-[lIKLQ2~LQ0<7)>J^r./ h^T 

- htiD sGtj j:t/v-;=5.ffl[iMtRy- hias s Gtmm 

{i'P5V(5. 0-6. GVc^H^^comffi) 

aiRV- h'tg<0«EVWLS:«f!|;t.lf VRD7 ^VRD6 
VRD5 -♦VRD4 -*VRD3 — VRD2 —VRDK^m^-CS® 

[ 0 1 4 2 ] , «-V-H|g«Et:-OllBg<0U# V^ffl 

i^a- u^Mz^^^iiX h y yi^:^^ P 1 *<:t >'$ 
ti. b' -y h » B L 0 fcM LT VccT'<0^**<ir 
$ixl>. S>SSJ^B$ra*<giS-ri)t. b'vh^BLOco 
h7>-i'';2>:J'HN10^r--h-y-;^ra 

v^fflms) i:xrttcht^'^mmzYyyi^x^Hi^ 

1. HN3*^3r7-r2.. U7t*i-5T. b'-yh^BLOti 
(Vcc-Vth-Vth ■ ) U^Ji' mUilvm^) iZfC 

m^tl. y-KSA{iVcc^'<7Wt^r4. 
[ 0 1 4 3 ] JiiE L3t^t®rJjiTSSS?y- m<7im,Ei: 

m&mtL. ■feyUmgi[c7)**!lS:b'>y hi^BLOfcitA'y 

- K S A<!0®EtiR«l!$-ti:T L# ^^ffi^£EVth<7)fiJ^*< 

;U«85*<gS[^tSiS-^tc«i. b'-y MSB L OcoMEEt/^&T 

L. h-^yi^'XiJ'HN 1 , HN3*<7j-y-t-g). L/CJ&^-o 
y-HSAc7)flff«S. IJt^b'-y h^BLOfiOmff 

(Vcc-Vth-Vth* ) tm3:mm&<7)a-u^/\^ (m 



h 7 > i^x tfo L # V vth*)ScomE*5-?-«oy- 

BL0<oi;ff3mT-t-i>c:i:*^'^<. y-KSA<^€iE 

a. ^(D^tvccu^Mz^n^ti^. z^mmzm':s 

V>T tg=V^ffl^Vth(?)fiJ^*<^$nS. 

[ 0 1 4 4 ] b'-y hi^BLo<oytmti^^T-ri t , mm 

^i#Vref j&^b'-y M8B L 0<0'J-:?^5-1«fl|-^-S!t' 

Kfi^coms. mtii. 2v) izm^ttih. 

[0145] t-r. MiRv- h-SimflEVWL*<VRD7 tcfS 
^$ii;t*?ffiT'C0L# ^^fflmJEVthco^iJ^A^^^ixS. 
ZZX\ ^ ^: D -fe;P h 7 >- i^'X c7) t # V -^fflmEVth*^ 
VRD7 J:'3:*;g'V^ (Vth>VRD7 ) •fe;i'^8S*<8E[ 
n^rv^iiilcj:'?, y-HSAIiVccU-^/Ptcfigj^^n 
C:oOt#. h7y£/^:^:J'N 1 5, N16, N 1 7** 

[ 0 1 4 6 ] LT. -^I^igja^, VAVl-xtto^i-^ 
T'J>-S*Jffllft-f-0LATO, 0LAT2, *LAT6** 

[0147] LATO*<^N>f 

iX-i)t, h7>'vX:J'N 1 8*^::t>'L, Z<7)t^hyy 
>'X^N15i^pfyLX\'^hZti,Zj:*). 7-yf-|lI8SL 
Q 2i?)R!fEiE«y- H/Q 2*<o-K;Uc|S^$fiT 

^•yf-IlliSLQ2cr)iB1gy-HQ2i:g^ 
ig?$iX?th7yv'X^'N2 2, N3 20t>-'-h*^VW^ 
K/UiZ^^ . 

[0148] mmm^ «i l at 2 *^>'^>f i^^^yncis^s 

n-St, h7yv'X:?N24*i^yL. C:i7)i:^h7>' 
i^X^N23. N2 2i5XX/h7yi^X^Nieiii:^y 
LX\,^tZtizXr). 7>yf-IlIKLQlc^R!igf51iy- 
H/Q 1 **D-V'<jKctgS$ixTf£1gy- HQ 1 
-UOli}*^/'\^l'-<MZRm-^i>. Z<Obt. 7-y^ 
HISSLQ 1 £0121^/- KQ 1 fci^il^ilfeb 9>'i'*X^' 
N 3 3 <^y- h ^^v* N-f U^MZ^ 6 . 
[0149] SlJPfi-f-.^ L AT63&»M>f UKMzm^^ 
tlib. hyyi^Xi$'N34i()i^yL. Z<Db^b^y 
>''X:J'N33, h!32iiJ:X/hyy=Jxif^N17i}<:ty 

Lx\>^&zbizx'o. ^-yf-iHiKLQotoRicieiiy- 

hVQ0*«o-U'<7KC|ft^SixTiB1Sy- KQ03!)«n 

[0 150] ULhCi: 0. y-b/l'H7:^i''X:J'«0L 
giV^<l^Vth*<VRD7 (Vth>VRD7 ) « 

7>y^lElS&LQ2, LQl. LQO<09 •yf-r-^' 
*i ri 1 1 J (z^te-rs. 

[0151] — ^^:'J-fe;l'h5>'v'';:^^'«0L#V»<i 
®EVth*SVRD7 (Vth<VRD7 ) li-^. U 

®E*^TLTh7>i'';^^'HN 1 . HN3*«*:^L. 
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b' y btaBL0<OSaCBLfcy-HSA<O?g!aCSA (< 

<CBL) t(r>mx'mM(r>nmi*^mz'j . y-KSAo 

mE*^'t' y MSBL0c7)«E (Vcc-Vth-Vth" ) t 
t5(a^lBlgS<00-U"OK«?||;t<jri VgS) CI 
(r>tltb^ *!lffllfi#*LATO. *LAT2, *LAT6 
ICJ: ») h^yi^'^^'N 1 8, N24, N34*«3ryL-C 
h7y>'';^:J'N 1 5. N16, N17(^y-hi}<X3 
-UKJI' {mtii. 1 V) i:^:r>TV^|)^Ci6. h5>'i'' 
;?,:J'N15. N16, N17(r)^tl-^'iX.cr)V'U^ y-V 
-xmtl^mK'^^t^iX. 7-y^IllKLQ2~LQ 
OcOlElgy- KQ 2~Q 0 ^K<B^•^^:*<Ofc:^^^iKi^«SS[ 
S:^-tC:t*«-C'#-r\ fS«i: LTU-fe-f hO^iOU- 
[0152] SIRV- Hi|gfiO«iEVWL*<VRD7 tClft^S 
L § V ^««E VthWi|aj^**^T-r S i: . B 
JE, ^iJffllfi-^Vref ti^a-U-OUIiZm.^^tlXh^y'J 

VccT<05Em*«^$fLS . b' y hiSB L 0<03E«3&*^T 
■T'S.i:, SiJffllft-^Vref A«m^^'<^K^«E {mtiS. 
2V) lC|ft«$^t4. 

I 0 1 5 3 3 iXtC, SJRV- KSl<OlgEVWL3&JVRD6 

th*<VRD6 J:0:^i'V^ (Vth>VRD6 ) -b^HiSS 
*^!grifl^V^C:i:lcJ: 0. y-KSAJiVccKMd^j^ 
ClcOt^s h^Vi^'^^'Nl 5. N16. Nl 

[0155] fmm^<f> l.ATOtfi^\^ U-^UiZ^^^ 

Q 2 <0RISiE1Sy - H/Q 2 *«o- l-^JUtZ^^^tlX 
lEIiy - HQ 2*<o-l/A:.;P*»/i>yN'f b-'<.;l/lcSIE-r 
^. Cicot^. 9 y^lHlKLQ2<7)iEt|y-HQ2i:« 
«E$iX7th5>'i^';?.:?N2 2<7)y-hj&«yW K;Plc:S: 

[0156] $lJfflI^i-^*LAT2*V^-^ U'<^UCi5S$ 
fist, h7>'>''>?.:$'N2 4*«5}-yL-. Clc7)t#h7^ 

LTV^^CliitCiO. ^-y^HlifSLQliOSiicK'fty- 
hVQ 1 i^^a-U^Mz^^^iiXimy- HQ 1 

[0 157] VXtizX'O. }<^^)-^ii'hyyV:x^<nL 

#>,ifflmfiEVth*<VRD6 (Vth>VRD6 ) if 

^•yf-IllKLQ2. LQl. LQO •y^x-:}' 
*^ r 1 1 oj (iRHS-Ti.. 

[0 158] -li^ ';-byl'H7>i^'X^'<7)L^ Vffl 
®EVth*<VRD6 J:0/h$V^ (Vth<VRD6 ) 'J 



mE*<KTLT H5>>'';^:5'HN 1 . HN3*«jj-:^L. 
b' y MIBLOcOSSCBLty— HSAc7)5gJ:CSA (< 

<CBL) t(rmx'nM<nn^m)fm^K). y-HSA<o 

mE**b'-y MSB LO<?>mE (Vcc-Vth-Vth* ) t 

m-£wmB.(r>n-\y^)v mtii. iv) t^^. cico 

3ty>. ©Jffllfi-^^LATO. *LAT2l=J: OH^y^-' 
>t^'N18. N243i«:tyLTt, h^^'i^J^^'Nl 
5, Nl 6<oy-h*<n-K;p iv) t^f 

oTV^S:^*b. H5:^>''Xi'N 1 5, N 1 6 it 

SSLQ2. LQ10ia'|gy-HQ2, Q 1 iSrR|£$1i:& 

[01591 as?"?- HII<DSffiVWL*«VRD6 

L# ^^ffl«EVthc7)!}ujg*<^T-f S t , S 
©JPfi-^Vref *^fa-U'<7KCi5^$*lTH5i'i^' 
XrJ'Pli^sri^S*;.^ b' y HtRBLOtS^LT^^IBE 

•tht, $IJffllft#Vref *<m^l''<JPcO^ (Wi-lf, 
2V) tCtft^^itS. 

[ 0 1 6 0 ] iJCtC. ^tKV- HISomEVWL*<VRD5 
m.^^ixtzW&X'<r> L # V>ffi«£EVthcO^J^*>'^$it 

s. ciciT, ^^^}^n^h^y'j:^9^v^\^m:^'^ 

th*<VRD5 J;0:^#V^ (Vth>VRD5 ) -b;pm8i! 
*^'SiEix^rv^c: k tc J: 0 . y- H S A\iVcc\^^MzU.1^ 
Sits. h7>'xX:$'N 1 5. N16. Nl 

7**3r>'-rs. 

[0161] 7-yf-r-^'t:raUt:«, OT*^ 

[0162] ®Vth> VRD7 : 9 -y f-r-^<i 

r 1 1 1 J 

©VRD7 >Vth>VRD6 cr>i^: ^>yf"r-:J'{i <" 1 1 
Oj 

<3>VRD6 >Vth>VRD5 <7)m^: v-yf"f-^'« TOO 
Oj 

ClCtii. <3>Oi©^<7);^. 5 y^[5IS8LQ2. LQ0<0 

y-Hos«K*«*fr. m^f-^Lf-i^ij^ r i o i j t 

[0163] -r^ri?^, ::<^)J^. -^isiigjaf*, j-^ 
)\^:^i^<r)m^x'h^w\nm^r<t>i.ATo^ *lat7*< 

[0164] mm,^ 4>LAT0ifiJ\^ V^/PKI^SS 
it|)i:. h7>->'';^:J'N 1 SA^Ji-^-L. dtfOtl^H^y 
>''X^'N1 5*<:t>'L-CV^6C:i:tc:J:0. 7«yf-|llKL 
Q2«RSfB1g/-H/Q23&<o-U'<;Ufc^$itt: 
lEIty- H Q 2 A<o- L''<./U*>4>''N-f l^'^./PlcRlE-r 

ClOki:. 7-y^[3KLQ2c7)|E1ty-HQ2i:jf 
igg$ix/c H 5 yi^';^.^' N 3 2<7)y- H*<>'N'f UOl^iz^j: 
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[0165] ©Iffllfi^^ LAT7*5>'N>f W"<JKc|ft^$ 

>'LTV^S^i:fc:J:•5, 9 f-EISI L Q 0 coRlcieSy 

- F/Q 1 *^o-^'<,;UciS^$ixTfe'tiy-HQO*i 

t;f(2>c7)i©^tc{i. h9>'i^':^^'N3 5*<:t7LTV%|,;t 
[0 166] Ja±{c<l:0. >^:l»-fe;i'F7>'i^';^^<7)L 

§^^ii«ffVth*iVRD5 J;0:^g=V^ (Vth>VRD5 ) 

5-y^IIIKLQ2, LQl, LQ0c7)9-y^-r-:^' 
j5< r 1 0 1 J {cK^f -?>. 

[0 167] — :^r, -><^:ll-b;^'^7>'>''X:^'c^t^v^^i 

^Vth*<VRD5 iO'-h^V-* (Vth<VRD5 ) U 
b*<y FaiBLOW^aCBLi:y-HSAW^iCSA (< 

<CBL) tco^^x-mmcon-i^mmzK) . y-nsAco 

«S*^;b'-y h|gBLOc73«ffi (Vcc-Vth-Vth- ) t 

i,mmu&<^^-'i^^fi' im^ii. iv) t^^. z<d 

7ti6. »Jfflim#*LATO. 0LAT7tCJ: 0 h^^'v'' 
>l.^'N18. N3 6*^:tVfrt>, h^yi^'X^-Nl 
5, N 1 7coy-h*^'u-W-><;K0iJ;t«fs IV) 
■oX^^^tlib. h^yj^'X^'N 1 5. N 1 7<7)-e*t-F*t 

SSLQ2. LQ0i0ieigy-KQ2, Q 0 Sr^fe^li-^ 
<0tC'^=S:^8fES-a-t^: t ^^T-ii-f . i^Skt LT 'J -b -y 

[0 16 8] OT, ^«tCLT, S1I?V-HI8<7)^SV 

^*<^r$ft7t:J^^. -^B^Pei^m, >'^v^;^.«^o^i■^•c 

U-fe;l'h7>'i''^:5'i7)L#V->ffl^Vth3!?»VRD5 >Vth 

>vm coiSi^<r>;^y'y^^s&LQ2. lqi, lqo 

[0169] Klg<7)®EVWL*«VRD3 tcift^§ 

-^i^lSligiaf*. >-«;u;i.«<7)m-^-c-S>^$iJfflifi^*LA 

T4, <*LAT8*<J«<is:^N'f l/"<;l/tCi6^$iX, ^^:'J 
■fe;PF7:xv';^:J'C7)L#Vi«tmEVth*<VRD4 >Vth> 
VRD3 <7)J^co;s^7.yf-[51ff8LQ2, LQl, LQOO 
7-y^T-:5'*^ r 0 1 1 J tSSK-r-S.J: -Ptcfijffll^ix 

[0170] SS^*?- HiS<^«EVWL*<VRD2 tClSS? 
tlfz^mX-cr>L^\,^mmS:Vth<Dn^i}<^j:^iX^i^'^. 



cOLSV%ffl®EVth*WRD3>Vth>VRD2 Oia-&<7);^i 
7-y^lHlS§LQ2. LQl. LQ 0<7)7 -yf-r-:?)!?* 

r 0 1 0 J lcR«S-tS J: a dzmm^tit . 

[0171] mtRr?- HI8«0IUEVWL*<VRD1 

— S^raigjai*. >'-<7U;:^«C7)fi-^T*>^.*IJffllfi-^0LA 

<OL#V^ffift£EVth3&iVRD2>Vth>VRDl «0^<7);^i 
9y^IIlKLQ2s LQl, LQ 0<09 •yf-T-:?3i(< 

r 0 0 1 J tcse-ra i o i,zmm^fih . 

[ 0 1 7 2 ] CCOJ; 3 LTS^BSP^iai 
LQO coiefisy- h' Q 2~Q 0 <0^-nmtC^ t U -fe/l^ 

ft?.. o^Os t#V^iim£EVth*5^^ii7<7)J^{CJ± 
(Q2.Q1,Q0) = (1. I,l)i:=5r0, L#V^ 

ffilLEVth*<^J-^6<7)%^Wi {Q2. Ql . QO) = 
(1, 1, 0) k^O, L%\.^mMS.VtW-!ii^5<r>^ 

^\,z\i (Q2. Ql, Q0) = (1, 0. 1) fc^Os 

L # V ->ffiSEVth*>':Ji-^|i4 (OJ^tcJi ( Q 2 . Q 1 , Q 

0) = (1, 0, 0)i:^'). U<i«EVth*iia-?li 
Scom^liZM (Q2, Ql, QO) = (0, 1 , 1 ) k 
^ri^. L#v^ffl®Evth3&<^qli2co«^lc{i (Q2. Q 

1 . QO) = (0. 1. 0) k^O, LtV^ffimEVth 

1 C7)i^tc{i ( Q 2 . Ql. Q0) = (0. 0. 

1 ) k ^: 0 . L # V ^ffi«EE Vthj&i^J-^ni 0 60«-&fc(i ( Q 

2, Ql. QO) = (0, 0, 0) k^l.. -etT. C: 

[0173] Ji^coJ: dtcfltJS$ii.7tc:<o-SlifeJ^.«t= 

SJlkl-iO. <>:«J:a=5:fiMS:#I.C:k*«T^S. 
[0174] ^^j:h-h. :Lcn>-mMBmi<zi5\^X\i. ^ 

iSS$ix€.b'-y »#S=;^i.-f-^'*i roo 

xj (x : OtJttil ) <7)d©^, OV. S^a^-f-:^' 
r 0 1 X J ( X : 0 llTtti: 1 ) OJ^-g-. 1 . 2 V, » 
I'ii^^tT-^'** r 1 oxj (x : 0i;t<il ) 
1. 5V. »»ii;%^x-^'7b« r 1 1 0 J 1. 5 

V, »|;ii;^ii-f-^'*^ r 1 1 1 J coJ*^. Vcck^-5-c 
v^i, (02 (b) #Hg) . d^tk^^tc. S^ii^^i^-f-^' 

*^ gg^a^^i^T-^'*^ rOxxj (x : O^Jfttil ) tfO 
J©^, 2 0/XS. r 1 Ox J (x : 0 

47tJil)W%^, 1 OAts, S#3i;^^7'-^'*«ri 1 
0 J <n^^. 2ms. r 1 1 1 J <^jg 

O^es k^oTV^S (02 ( c ) #B^) . 

[0175] r 1 1 0 J fc 
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it/fflOxj (x : O^JtJil ) 

LJt*<oT. iix/?><!0«#3i;?iix-^'*< r 1 1 0 J 
fciyriOxj (x : OiJtJil ) CO^^:iJ-fe/Uh7 

[01761 S#ii;^i^-r-^'CjCtTi6^ 
xmK ^tl^'tl. 02 ( b ) }iJiim2 (.c) (TiXd 



stt^J©^tc:«i©-r«.i:. 02 (d) fc^idtc^r 
0. aSWSrb'-y MI«Et}«S:b' y h««Ei:<OII 
(1. 02 (e) (c^-ridlc^rS. 
[01771 112 (e)J:i9, ^e9-||Jfi0JgC:*JV^T 
(i, mt2,^f-^t^ r 1 0 1 J Jl«6<j^b' 
•y hil8«Ei:^»:b'vhi||^ffii:<Oll*<©;*;h^:0, ^ 

Np =1+ (AVthO +^Vpp+(5Vch+5VBL) /AVpp 

Tp =Np X (Tpulse +7XTvfy ) 



Avtho : imm<^m^3i:i^-^-^^Mk<r>. m^iL^^m 

^Vpp : S#ji;VB#cO«#ji;^*EVPGM c^^^y^^ 

.5 Vch : b' -y ^ |imffi<?5l5Smffi<Oy < ^ ^ 

.5 VBL : *5|5EpaPt;^wV^b'>y MS^tH^tC ( tfz 

AVpp : I SPP^fflV^7t«^<0'7-HiSI&E<0;:^X 

•ynt@ 

Np = 1 + { 2. 0 + 0. 5 + 0. 

=33 (0) 
Tp = 33x (20 + 7x2) 
= 1122 (jus) 

[0 1801 ZtllzMLX. :^^Mt/^mm^titczco- 

Np =1+ ( 2. 0 + 0. 5 + 0. 

=24 (0) 
Tp =24X (20 + 7x2) 

= 816 (ms) 

[0181] z<DXot,z. z<r>-mmmi.zxtn£. m 

[0182] i;Ltz<r>^m(^mtmm(>z-:>\.yxM:i^mz 
mmLfct<. zco^Bm. ±^^<r>mmmizmm^ixh 



v-tji't^i ias<o»#ii;^if>f j\^x'Tmmm:^\y^ 

Mzmth i d ^:®Etclft^i-^itf J: < . a.^m®E 
J: 0 0. 8Vfittffic^«Sfci£^Wf<}:v^. 

>'"?/l';«.<sSr*JWS J: S:?fi)^r*»o^^J©^ (^ 

T<07-'-:5'OSt)i;^^ra5r[SI- (M;t«f2 0/i s ) (c 
tft^L/^i©-^) . a«W^(:b'.yM8«BEfcSIBic7)b-.y h 
il8®Efc<0ll(i. «#a;^>T-:J'3&« r 1 1 0 J <7)^C 
m±i:^j:'0. ^(Omii2. IVX'h-otz. Ltzt^-^X. 
Zcr>-mtimm^zJ:tHi. S.=®W=S:b* y htSmEtJSSt 
b'-y h$SlSfiEfc<0MOg:^ffl*i0 . 8VtX'im^tlX 

[0 1781 ZZX\ ^T«0»#ii;?ir-^'cO»#3i;?i 

P fcj:l/^fi;*:SI=ii;^B#^Tp {i. 8i^«0NANDS 
7 7>y>'A.?<tUcOJ^-^, 

( 1 ) 

(2) 



Tpulse 



1 uK/u<r>^v yr-i ^la 



Tvfy 

[0 179 1 (1), {2)^^Zi6UX.^Whtmm 
SixSWM<0^, 0IJ;?.tfAVthO=2. OV, 
= 0. 5V, 5Vch=0. IV. 5VBL=3; 6-1. 
5 = 2. IV, AVpp=0. 1 5V, Tpulse =2 0.£i 
s, Tvfy =2/xs^^LX. I S P P$:fflV%3tJi^ 
iOg^S§a.;M5iSgcNp *jJ:t^«:*:S#a;^B$STp$- 

1+ (3. 6-1. 5 ) ) /O. 1 5 



USSJg.^uOJ®^. 5VBL=0. 8Vt^i9, 
1+0. 8) /O. 1 5 



ix-s.^^w^:v-H4amffi<7)yNVPxiii<7)fflj^t'-y hum 

[ 0 1 8 3 ] ^7t. ±a>iO-|IS6ffM(tfeftl.;<^ U -b 

/I'Ti^'f 1 . b'-y \-m.ms.^^^2. is^aiu/'^i; 
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[0184] tfz. ±^<r)-mtmm^zii\,^xii. zcd 

t-tytc 0 8<B$: fc i>T'—^^W&-th N AN DS7 v y 

BJti. HiO^^:'J-fe;l'h7>'>'';^:?(C*tLT2t'>y h 
*»<a^r 0 4filS: i: Sr-rJ' «rlB«^& N AN Dffi7 5 -y 

* U tcSiffl-t & ^ i: t ^IgT'li h , 
[0185] 

[!liSOfS#=5:SiBJ] 

[iai ] NANDM75-yi^A^t'J{CfcVk-C I SPP 

[021 zcr>^m<^mmimmi-htziib<^msmTf) 

•5. 

[03 3 CIO^BJCO— |IS&?^®Ci&8«S<0NAND 



[04] Cl<O56BB<0— |life}g®fcJ:S8«^<0NAND 
S^^yxA^^ytOpf^y -^JUTU^ <OI5lilllK0T' 

[05] CltOj^BHcO— |IMJe®tCj;|,8<iSeONAND 

S7 5 -y * y «o»#ii;?^i!)f^$-tttH^i.jtJ^<^^' 

[06] Clco^Bjco— ||i6?g®{cJ:S8fflM<7)NAND 
^'-f 5 A- -h 

[07] C:<0%HJ<0— IIMJ^,WCJ:*8«M<7)NAND 
S7 5 -y AP< ^ U (Om'^^tb tiljf^S-iJiHJf S JtJ^> 

(08 ] 1 mco^ ^: U -feyP h 5 > i^';^. 3 h'-y 

b'v M^€E*5j:l^|||Sg«t'-y M8®EOSijDpSS-|liBfl 
-ri>?t46c^B&^0-C'S>i.. 

[09 ] -b;l^77'-^ hS-fflv^fc«#ji;^lllf^iSriKBB^ 

l> Tta^to^W [1ISS0T'$> ■& , 

[010] C:<05&BJ**3iffl$n?.WIuf08«ia<0NAN 
Da7 9 'y i'A^ t 'J <O±Sgi5t5i-£OfljjSS:^-r[lIB0t' 

Eis. 3 • • ' m^\&L/^'jy T-imnm^. ao, 

A 1 • • • yy^?^\ wlo—wl i 5 • • • 

y-Hi^. BLO. BLl • • • b'^yhia. LQO—L 
Q2 . . . 5^xf-lHl8S. VBL1-VBL3 • • • b^y 



[HI] 



[112] 



lii 
li 
a 




9 1011 



(•> <b> <o> td) 

asm 9itt»ft M 

20|<s • • O. OV • 
20 ii B • • O. OV • 
20fia ' • 1. 2V- 
' 20 fi a • • 1. 2V • 



000' 

001' 

010" 
oil" 

100" 
101" 



»I60>"111" 



• aov < 

• O. OV 

• 1. 2V 

• 1. ev 

• 2. 4V ' 

• a. OV 

• 3. 6V 



0. OV • 

1. 2V • 
1. 2V' 
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